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COMMUNICATING    THE    SEVERAL 


PACIFIC  RAILROAD  EXPLORATIONS. 


IN   THREE    VOLUMES. 


WASHINGTON: 

A.  0.  p.  NICHOLSON,  PRINTER. 
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CONTENTS. 


Tbe  first  Toluine  contains^ 

r   I— Kiamination  bj  Captain  A.  A.  Humphreys,  Topographical  Engfneers,  of  the  reports 
of  the  explorations  to  determine  the  most  practicable  aud  economical  roate  for  a 
railroad  from  the  Mississippi  riTer  to  the  Pacific  ocean. 
U.— Memoranda  by  Captain  George  B.  McClellan,  Corps  of  Engineers,  upon  some  prac- 
tical points  connected  with  the  construction  and  working  of  railways. 
UL— Letter  of  Major  General  Jesup,  Quartermaster  General  U.  S.  A.,  upon  the  cost  of 

transporting  troops  and  supplies  to  California,  Oregon,  New  Mexico,  &c. 
IV.'— Report  of  GoTemor  1. 1.  Stevens  upon  the  route  near  the  47th  parallel. 
Tbe  second  volume  contains — 
v.— Report  of  Lieutenant  E.  G.  Beckwith,  3d  regiment  of  artillery,  upon  the  routes  near 

the  41st  and  38th  parallels. 
VL— Report  of  Lieutenant  A.  W.  Whipple,  Topographical  Engineers,  upon  the  route  near 
the  35th  parallel. 
'  VII.— Report  of  Captain  John  Pope,  Topographical  Engineers,  upon  that  portion  of  the 

route  near  the  32d  parallel  from  Preston  to  the  Rio  Grande. 
Tbe  third  volume  contains — 

VIIL— Report  of  Lieutenant  John  G.  Parke,  Topographical  Enftineer?,  upon  that  portion  of 
the  ront«  near  the  S^d  parallel  from  the  Rio  Grande  to  the  Gila. 
11— Extract  from  the  report  of  Major  W.  H.  Emory,  Topogrnphical  Engineers,  of  a  mili- 
tary reconnaissance  made  in  1846  and  1847. 
T       X.~Eeport  of  Lieutenant  R.  8.  Williamson,  Topographical  Engineers,  of  cxjjlorationR  in 
California  in  connexion  with  the  routes  near  the  33th  and  J2d  parallels. 

ALSO, 

The  report  of  F.  W.  Lander,  Civil  Engineer,  of  a  survey  of  a  railroad  route  from 
Puget's  Sound,  by  Fort  Hall  and  the  Great  Salt  Lake,  to  the  Mississippi  river. 


lif  THK  House  of  Rkpresehtativks, 
August  3, 1854. 
Ob  motion  of  Mr.  McDoooall, 
Resolvedf  That  the  Secretary  of  War  be  requested  to  procure  a  report  from  F.  W.  Lauder, 
civil  engineer,  of  a  survey  of  a  railroad  route  from  Puget's  Sound,  by  Fort  Hall  and  the  Great 
Salt  Lake,  to  the  Mississippi  river,  and  that  he  cause  a  copy  thereof  to  be  furnished  to  thii^ 
House. 

Resolved  furthsTf  That  the  reports  of  surveys  for  a  railroad  to  the  Pacific,  made  under 
direction  of  the  Secretary  of  War,  also  the  said  report  of  F.  W.  Lander,  be  printed  for  the 
use  of  the  House,  during  the  recess. 

Attest:  J.  W.  FpRNEY, 

CUYk  of  the  House  of  Representatires  i  .  ^'. 


REPORT. 


War  Department, 
Washington,  February  27,  1855. 

Sir:  I  have  the  honor,  in  obedience  to  the  provisions  of  the  11th 
section  of  the  army  appropriation  act,  approved  March  31,  1853,  to 
lay  before  Congress  printed  reports  of  the  engineers  employed  under 
tiie  provisions  of  that  act  to  make  such  explorations  and  surveys  as 
this  department  might  deem  advisable,  in  order  to  ascertain  the  most 
practicable  and  economical  route  for  a  railroad  from  the  Mississippi 
river  to  the  Pacific  ocean. 

The  great  amount  of  labor  required  in  the  preparation  of  the  gene- 
ral map,  originally  designed  to  accompany  this  report,  and  the  unfin- 
ished condition  of  the  original  maps  and  other  data,  have  delayed  its 
completion  beyond  the  period  anticipated,  but  it  is  confidently  believed 
that  its  engraving  will  be  finished  in  time  to  accompany  the  extra 
copies  of  the  report  ordered  by  the  two  houses  of  Congress.  It  em- 
braces the  territory  of  the  United  States  between  the  great  lakes  and 
the  Mississippi  river,  on  the  east,  and  the  Pacific  ocean  on  the  west. 
It  is  based  upon  the  most  reliable  astronomical  data  within  those  limits ; 
and  the  details  having  been  compiled  with  care,  from  all  the  govern- 
ment explorations  and  surveys  and  other  reliable  authorities,  it  will 
E resent  more  minute  information  upon  the  region  embraced  by  it  than 
as  heretofore  been  exhibited  on  any  general  map.  It  will  show  the 
relation  to  each  other  of  the  difierent  railroad  routes  recently  explored, 
their  connexions  with  prominent  points  on  Lakes  Superior  and  Michi- 
gan, the  Mississippi  river  and  the  Gulf  of  Mexico,  and  with  the  ports 
of  the  Pacific  ;  and,  exhibiting  only  such  features  as  have  been  deter- 
mined by  reliable  observers,  it  will  be  of  great  value  in  showing  what 
farther  explorations  are  necessary,  and  in  determining  their  direction 
i^nd  extent. 

I  have  heretofore  reported  the  nature  of  the  explorations  and  sur- 
reys ordered  in  compliance  with  this  act ;  and  by  a  reference  to  the 
statements  there  made,  it  will  be  seen  that  in  order  to  accomplish  as 
much  as  possible  within  the  limited  period  indicated,  not  only  were 
there  as  many  distinct  corps  employed  as  there  were  routes  to  be  sur- 
veyed, but  several  parties  were,  m  some  cases,  employed  upon  different 
sections  of  the  same  route.  It  appears,  therefore,  necessary,  in  sub- 
mitting these  several  reports,  many  of  which  are  quite  voluminous 
and  in  detached  partd,  to  present  a  general  recapitulation  of  their 
results,  indicating  those  distinguishing  characteristics,  the  comparison 
of  which  will  determine  which  of  the  routes  surveyed  best  fulfils  the 
conditions  of  practicability  and  economy  proposed  by  the  act. 

I  will  here  repeat  the  general  sketch  of  the  country  given  in  my 
first  annual  report,  but  corrected  in  accordance  with  the  results  of 
the  recent  explorations.  This  will  serve,  in  the  absence  ot  a  more 
dahorate  description,  to  give  some  general  idea  of  the  nature  of  the 
country  over  which  they  extended. 
The  western  portion  of  the  continent  of  North  Amerida,  irrespect- 
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ive  of  the  mountains,  is  traversed  from  north  to  south  by  a  broad, 
elevated  swell  or  plateau  of  land,  which  occupies  the  greater  portion 
of  the  whole  space  between  the  Mississippi  river  and  the  Pacific  ocean. 
The  crest  of  this  plateau,  or  the  water-shed  of  the  country,  is  nearly 
midway  between  the  Pacific  coast  and  the  Mississippi.  It  may  be 
represented  on  the  map  hj  an  undulating  line  traced  between  the  head- 
waters of  the  streams  which  flow  eastward  and  those  which  flow  west- 
ward. It  divides  the  whole  area  between  the  Mississippi  and  the 
Pacific  into  two  nearly  equal  portions — that  on  the  east  being  some- 
what the  larger.  This  crest  of  the  water-shed  has  its  greatest  eleva- 
tibn  in  Mexico ;  and  thence  declines  to  its  lowest  point  about  the  lati- 
tude of  32^,  where  it  has  a  height  of  about  5,200  feet,  between  the 
waters  of  the  Kio  Grande  and  those  of  the  San  Pedro,  a  tributary  of 
the  Gila.  From  this  parallel  it  increases  in  altitude  northward,  and 
reaches  its  maximum  near  the  38th  parallel,  where  it  is  about  10,000 
feet  high.  Thence  it  declines  as  we  pass  northward;  and,  in  latitude 
42°  24',  it  has  an  elevation  of,  say,  7,490  feet;  and  in  the  latitude  of 
about  47°  it  is  reported  to  be  at  least  1,450  feet  lower.  The  heights 
here  given  are  those  of  the  lowest  passes  over  the  crest  or  water-shed 
of  the  great  plateau  of  the  country,  and  not  those  of  the  mountain 
peaks  and  ridges  which  have  their  base  upon  it,  and  rise,  in  some 
cases,  to  the  height  of  17,000  feet  into  the  region  of  perpetual  snow. 

The  slope  of  the  plateau  on  the  east  and  south,  towards  the  Missis-* 
sippi  and  the  Gulf  of  Mexico,  is  comparatively  gentle,  and  in  th€i 
northern  part  of  Texas,  that  known  by  the  name  of  the  Llano  Esta- 
cado  or  Staked  Plain,  is  by  steps.  It  is  traversed  by  the  Missouri, 
the  Platte,  the  Arkansas,  and  other  large  rivers,  which  rise  among 
the  mountains  near  the  crest,  and  flow  eastward  and  southward  in 
channels  sunk  beneath  the  general  surface-level  of  the  plains. 

Its  crest,  and  nearly  the  entire  distance  thence  to  the  Pacific,  is 
occupied  by  high  plains  or  basins,  diflering  from  each  other  in  eleva- 
tion from  1,000  to  3,000  feet,  and  by  mountain  peaks  and  ridges, 
varying  in  direction  to  almost  every  point  of  the  compass,  though 
they  have  a  general  course  north  and  south.  Many  of  these  mount- 
ains, including  those  that  bound  this  system,  have  obtained  the  name 
of  chains,  and  a  short  classification  of  them  will  now  be  attempted, 
although  it  is  to  be  premised  that  our  knowledge  of  them  is  most  im- 
perfect, and  the  classification  now  made,  future  explorations  will  prob- 
ably show  to  be  erroneous.  The  only  proper  classification  must  be 
made  by  the  geologist,  after  a  thorough  exploration  for  this  purpose, 
which  it  will  require  a  long  period  to  accomplish. 

These  mountains  may  be  considered  as  constituting  three  great 
systems,  extending  generally  throughout  our  possessions  in  a  north 
and  south  direction ;  and  though  this  arrangement  may  not  be  the 
best  or  most  accurate,  yet  it  will  enable  us  to  take  a  comprehensive 
view  of  the  whole  as  regards  the  construction  of  a  railroad,  since  any 
direct  line  that  can  be  traced  from  the  Mississippi  to  the  Pacific,  ex- 
cept near  the  48th  and  32d  parallels,  will  encounter  each  of  these 
three  systems  in  some  point. 

Calling  the  most  eastern  system  No.  1,  we  find  a  portion  of  it, 
under  the  name  of  Diabolo  mountains,  crossing  the  Kio  Grande, 
and  entering  Texas  at  the  Great  Cafion.    Its  extension  south  into 
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tfexico  forms  the  east  front  o^  the  Sierra  Madre.  Running  north- 
ward, this  system  includes  all  the  mountains  on  either  side  of  the 
Rio  Grande,  enclosing  its  valley  and  the  Salinas  Basin.  Those  on 
the  oast  form  the  divide  between  the  Pecos  and  Salinas  Basin,  and 
between  the  Rio  Grande  and  Canadian ;  on  the  west  they  divide  the 
waters  of  the  Rio  Grande  from  those  that  flow  to  the  Gulf  of  Califor- 
nia. Those  on  the  east  are  sometimes  called  the  Rocky  mountains, 
sometimes  the  Sierra  Madre ;  and  this  last  name  is  sometimes  applied 
to  those  on  the  west.  There  seems  to  be  a  necessity  for  consiaering 
the  mountains  on  both  sides  of  the  Rio  Grande  as  one  system.  These 
may  be  said  to  unite  near  the  headwaters  of  the  Rio  Grande  and  Ar- 
kansas, and  here  the  mountains  have  their  greatest  development. 
The  Sierra  de  la  Plata  extends  to  the  southwest,  the  Elk  mountains 
to  the  west,  and  the  various  chains  forming  the  Park  mountains  to 
the  north.  The  Park  mountains,  in  latitude  41^  SCK,  sink  into  the 
plateau,  forming  the  region  of  the  South  Pass ;  and  the  only  continu- 
ation we  have  of  this  system  is  in  the  Black  Hills,  which  continue  to 
the  north,  with  diminished-  elevation,  till,  in  latitude  46°  15',  they 
are  merged  into  the  coteau  through  which  the  Upper  Missouri  makes 
its  passage. 

The  mountains  included  in  this  system  are  the  Sierra  Madre,  a  por- 
tion of  what  is  called  the  Rocky  mountains,  the  Diabolo  mountains, 
the  Guadalupe  mountains,  Hueco  mountains.  Organ  mountains,  San- 
dia  mountains,  Santa  Fe  mountaius.  Sierra  Blanca,  Sierra  Mojada, 
Sierra  San  Juan,  Sierra  de  la  Plata,  Elk  mountains,  Park  mountains, 
Medicine  Bow  mountains,  and  Black  Hills, 

System  No.  1  is  thus  but  partially  gorged  by  the  Rio  Gcande,  whose 
passage  of  the  Great  Canon  is  wholly  impracticable  for  any  method 
of  communication  ;  that  of  El  Paso  is  practicable.  It  is  completelv 
cut  through  by  the  North  Platte  and  Sweet  Water,  forming  a  practi- 
cable route ;  and  is  turned  by  the  Upper  Missouri. 

Low  mountains  or  hills  are  known  to  exist  between  the  Black  Hills 
and  the  Wind  River  chain,  about  the  headwaters  of  the  Yellowstone 
and  Missouri ;  but  this  region  is  too  little  known  to  be  treated  of  with 
confidence,  and  may  have  a  decided  effect  in  modifying  this  classifica- 
tion. 

System  No.  2.  If,  from  the  Great  Northern  Bend  of  the  Missouri,  we 
travel  west  for  450  miles,  we  come  again  upon  what  are- called  the  Rocky 
mountains ;  and  still  further  west  lies  tne  Cceur  d'Alene,  or  Bitter 
Root  range,  the  two  enclosing  the  Bitter  Root  or  St.  Mary's  valley; 
and  both  are  considered  as  forming  a  part  of  this  system.  Following 
it  to  the  south,  it  includes  the  Wind  River  chain,  the  Bear  mountains, 
the  Uinta  mountains,  and  the  Wahsatch,  which  last  continue  as  far 
south  as^it  has  been  explored,  probably  forming  the  divide  between 
the  Great  Basin  and  the  Colorado,  till  the  junction  of  the  latter  with 
the  Gila. 

System  No.  3.  From  the  junction  of  the  Gila  and  Colorado,  we  find 
ODQtinuoufl  mountains  running  to  the  northwest,  and  terminating  at 
Point  Conception,  on  the  Pacific.  On  the  south  they  are  joined  by 
the  mountains  forming  the  peninsula  of  California,  the  junction  being 
at  the  San  Gt)rgonio  Pass,  m  latitude  33°  45'. 

On  the  north,  two  chains  leave  this  range  in  latitude  35°.     One, 
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called  the  Coast  range  and  Coast  mountains,  lies  to  the  west  of  the 
San  Joaquin  and  Sacramento  valleys,  the  waters  of  which  break  through 
them  at  the  Bay  of  San  Francisco.  The  other,  called  the  Sierra  Ne- 
vada, lies  to  the  east  of  these  valleys.  A  great  depression,  forming  a 
plateau,  is  known  to  exist  in  the  Sierra  Nevada  in  latitude  40°  SCK, 
and  another  in  latitude  42°  45',  near  Lake  Abert.  This  chain  may, 
perhaps,  be  considered  as  terminating  at  or  in  these  plateaus,  or  to 
nnd  its  continuation  in  the  Cascade  or  Coast  range,  which  extend  into 
the  British  possessions,  being  broken  through  by  the  Columbia  and 
partly  by  the  Klamath  rivers. 

The  Blue  mountains,  to  the  south  of  the  Columbia,  represented  as 
having  a  general  northeast  direction,  may  be  considered,  along  with 
the  mountains  mentioned  since  leaving  the  Colorado,  as  forming  sys- 
tem No.  3. 

The  Humboldt  Kiver  chain,  running  north  and  south,  (where 
crossed,)  and  separating  the  waters  of  the  Humboldt  or  Mary's  river 
from  those  of  the  Great  Salt  Lake  Basin,  is  a  marked  feature;  but  as 
to  its  connexion,  north  and  south,  with  other  ranges,  nothing  is  cer- 
tain. 

There  seem  good  reasons  for  believing  that  the  east  and  west  ranges, 
represented  as  separating  the  Columbia  Kiver  basin  from  the  Great 
Basin,  as  well  as  the  range  represented  as  extending  west  from  the 
Vegas  of  Santa  Clara,  are  only  apparently  such,  the  deception  arising 
from  the  overlapping  of  the  side  spurs  to  chains,  the  general  direction 
of  which  is  north  and  south. 

The  '^ triangular  space*'  lying  between  the  Rio  Grande,  Gila,  and 
'Colorado,  is  everywhere,  so  far  as  known,  exceedingly  mountainous; 
the  ranges,  such  as  the  Mogollon  and  San  Francisco  mountains,  hav- 
ing a  general  northwest  direction.  Too  broad  an  interval  exists  be- 
tween the  explorations  of  Lieutenant  Whipple  and  those  of  Captain 
Gunnison,  to  enable  us  to  speak  with  certainty  of  their  relation  to 
the  systems  already  alluded  to. 

In  portions  of  the  mountain  region,  the  waters  find  no  outlet  to 
the  sea,  but  drain  into  lakes  and  ponds,  or  sinks,  carrying  with 
them  all  the  impurities  of  the  basins  to  which  they  belong,  and  are 
there  uniformly  brackish  or  very  salt.  Prominent  examples  of  this 
are  the  Salinas  Basin,  of  New  Mexico,  and  the  Great  Salt  Lake  Ba- 
sin in  Utah. 

From  most  portions  of  this  interior  mountain  belt,  the  waters 
have  been  able  to  force  their  barriers  and  escape  to  the  ocean. 
The  valleys  thus  drained  are,  those  of  the  southern  tributaries  of  the 
Upper  Missouri,  that  of  the  North  Fork  of  the  Platte,  and  its  tribu- 
tary the  Sweet  Water,  between  the  first  and  second  systems ;  that 
of  the  Upper  Rio  Grande  del  Norte,  in  the  first  system ;  thrffc  of  the 
Great  Colorado  of  the  West  and  its  tributaries,  between  the  first  and 
second  systems  ;  those  of  the  waters  of  the  Bay  of  San  Francisco  and 
of  the  Klamath  river,  in  the  third  system ;  and  that  of  the  Columbia 
river  and  its  tributaries,  between  the  second  and  third  systems.  Some 
of  these  streams,  as  well  as  others  in  the  enclosed  basins,  have  in 

S laces  worn  for  themselves,  through  the  solid  rock,  the  most  stupen- 
ous  chasms  or  canons,  often  2,000  feet  in  vertical  height,  many  of 
which  it  is  impossible  to  follow  or  to  cross. 
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The  position  of  this  belt  of  mountain  region,  stretching  from  north 
to  south,  gives  rise  to  a  peculiarity  of  climate  and  soil.  Fertility  de- 
pends principally  upon  the  degree  of  temperature  and  amount  of 
moisture,  both  of  which  are  much  affected  by  increase  of  elevation ; 
and  the  latter  also  depends  on  the  direction  of  the  wind.  The  up- 
per or  return  current  of  the  trade-wind,  flowing  backward  towaras 
the  northeast,  gives  a  prevalence  of  westerly  winds  in  the  north  temper- 
ate zone,  which  tends  to  spread  the  moisture  from  the  Pacific  over  the 
western  portion  of  our  continent.  These  winds,  however,  ascending 
the  western  slope  of  the  mountain  ridges,  are  deprived  of  their  moist- 
ure by  the  diminished  .temperature  of  the  increased  elevation ;  and 
hence  it  is  that  the  plains  and  valleys  on  the  eastern  side  of  the  ridges 
are  generally  parched  and  barren,  and  that  the  mountain  system,  as 
a  whole,  presenting,  as  it  were,  a  screen  against  the  moisture  with 
which  the  winds  from  the  west  come  laden,  has  for  its  eastern  mar- 
gin a  sterile  belt,  which  probably  extends  along  the  whole  range, 
with  a  width  varying  from  250  to  300  and  400  miles. 

From  the  foregoing  sketch  it  will  be  perceived  that  the  lines  of  ex- 

f)loration  must  traverse  three  different  aivisions  or  regions  of  country 
ring  parallel  to  each  other,  and  extending  north  and  south  through 
tne  whole  of  the  western  possessions  of  the  United  States.  The  first 
18  that  of  the  country  between  the  Mississippi  and  the  eastern  edge  of 
the  sterile  belt,  having  a  varying  width  of  from  500  to  600  miles. 
The  second  is  the  sterile  region,  varying  in  width  from  200  to  400 
miles  ;  and  the  third,  the  mountain  region,  having  a  breadth  of  from 
500  to  900  miles. 

Explorations  show  that  the  surface  of  the  first  division,  with  few 
exceptions,  rises  in  gentle  slopes  from  the  Mississippi  to  its  western 
boundary,  at  the  rate  of  about  six  feet  to  the  mile,  and  that  it  offers  no 
material  obstacle  to  the  construcrion  of  a  railroad.  It  is,  therefore,  west 
of  this  that  the  difficulties  are  to  be  overcome. 

The  concurring  testimony  uf  reliable  observers  had  indicated  that 
the  second  division,  or  that  called  the  sterile  region,  was  so  inferior 
in  vegetation  and  character  of  soil,  and  so  deficient  in  moisture, 
that  it  had  received,  and  probably  deserved,  the  name  of  the  desert. 
This  opinion  is  confirmed  by  the  results  of  the  recent  explorations, 
which  prove  that  the  soil  of  the  greater  part  of  this  region  is,  from  its 
constituent  parts,  necessarily  sterile ;  and  that  of  the  remaining  part, 
although  well  constituted  for  fertility,  is,  from  the  absence  of  rains  at 
certain  seasons,  except  where  capable  of  irrigation,  as  uncultivable 
and  unproductive  as  the  other. 

This  general  character  of  extreme  jterility  likewise  belongs  to  the 
country  embraced  in  the  mountain  region.  From  the  western  slopes 
of  the  Rocky  mountains  to  the  112th  meridian,  or  the  western  limit 
of  the  basin  of  the  Colorado,  the  soil  generally  is  of  the  same  forma- 
tion as  that  lying  east  of  that  mountain  crest,  mixed,  in  the  latitudes 
rf35°  and  32°,  with  igneous  rocks;  and  the  region  being  one  of  great 
aridity,  especially  in  the  summer,  the  areas  of  cultivable  land  ara 
limited-  The  western  slopes  of  the  highest  mountain  chains  ana 
Bpnra  within  this  region  being  of  a  constitution  favorable  to  fertility^ 
and  receiving  much  larger  depositions  of  rain  than  the  plains,  hav9 
frequently  in  their  small  valleys  a  luxuriant  growth  of  grasses,  wbicix 
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sometimes  clothes  the  mountam-sides ;  and  where  the  wash  is  depos- 
ited on  mountain  stream  or  river-bottom  the  soil  is  fertile,  and  can 
be  cultivated,  if  the  elevations  are  not  too  great,  and  the  means 
of  irrigation  available.  Such  mountain-valleys  and  river-bottoms 
exist  upon  all  the  routes,  and  the  difference  in  the  areas  found 
in  the  different  latitudes  is  not  sufficiently  great  to  be  of  any  consid- 
erable weight  in  determining  the  question  of  choice  of  route.  It  is 
probable  that  all  the  routes  are  nearly  on  an  equality  in  this  respect. 

The  cultivable  valleys  of  the  Kocky  mountain  district  near  the 
route  of  the  47th  parallel  do  not  probably  exceed  an  area  of  1,000 
square  miles,  though  there  are  extensive  tracts  of  fine  grazing  lands. 
In  this  latitude  the  great  sterile  basaltic  plain  of  the  Columbia,  and 
the  barren  table-lands,  spurs,  and  mountain  masses  of  the  Cascade 
range,  principally  occupy  the  space  between  the  Coeur  d' Alene  mount- 
ains and  the  main  chain  of  the  Cascade  system.  In  this  area,  where 
the  rocks  are  principally  of  igneous  origin,  there  are  likewise  occa- 
sional valleys  of  cultivable  soil.  The  western  slopes  of  the  Cascade 
mountains  descend  to  the  borders  of  Puget  sound. 

On  the  routes  of  the  41st  and  38th  parallels,  in  the  region  under 
consideration,  the  only  large  body  of  soil  capable  of  productive  culti- 
vation, by  the  construction  of  suitable  works  for  irrigation,  is  that  of 
the  basin  of  the  Great  Salt  lake,  estimated  to  be  1,108  square  miles 
in  extent,  about  one-tenth  part  of  which,  being  susceptible  of  cultiva- 
tion without  the  construction  of  irrigating  canals,  is  now  cultivated 
by  the  Mormons.     Here  also  are  extensive  grazing  lands. 

The  great  elevated  plain  of  the  Rocky  mountains  in  latitudes  41^ 
and  42  ,  and  that  of  latitude  38°,  called  the  San  Luis  valley,  are  cov- 
ered with  wild  sage,  the  narrow  border  of  grass  found  upon  the 
streams  being  the  chief,  almost  only,  production  capable  of  support- 
ing animal  life.  The  slopes  of  the  mountains  bounding  them  are 
covered  with  grass. 

The  plains  of  the  Great  Basin,  whose  greatest  width  (500  miles)  is 
in  latitude  41°,  are,  with  the  exception  heretofore  stated,  entirely 
sterile,  and  either  bare  or  imperfectly  covered  with  a  scattered  growth 
of  wild  sage.  Where  a  stream  or  lake  is  found  in  this  desolate  region, 
its  immediate  borders  generally  support  a  narrow  belt  of  grass  and 
willows;  the  former  being  also  found  on  the  mountain  slopes,  where 
occasionallv  a  scattered  growth  of  stunted  cedars  is  likewise  seen. 
Water  is  found  on  the  mountainside.  The  predominating  rocks, 
from  the  Wahsatch  mountains  to  the  Sierra  Nevada,  are  of  igneous 
origin.  In  the  southern  portion  of  the  Basin  the  granitic  rocks  are 
more  abundant  than  the  volcanic. 

On  the  routes  of  the  parallels  "of  35°  and  32°  the  valleys  of  the  Pe- 
cos, Rio  Grande,  Gila,  and  Colorado  of  the  West,  contain  the  largest 
areas  of  fertile  soil  capable  of  irrigation  and  cultivation.  That  in 
New  Mexico  is  estimated  at  700  square  miles,  exclusive  of  the  regions 
occupied  by  Indians,  of  which  200  square  miles  are  now  under  culti- 
vation. Here  the  grazing  land  is  of  very  great  extent,  the  table- 
lands, as  well  as  the  mountain-sides,  being  covered  with  grass.  The 
valley  of  the  Colorado  of  the  West,  between  its  mouth  and  the  35th 
parallel,  contains  1,600  square  miles  of  fertile  soil,  which  can  be 
irrigated  from  the  river. 
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The  plains  sonth  of  the  Gila  in  its  lower  course,  and  that  west  of  the 
Colorado,  extending  to  the  Coast  range,  called  the  Colorado  desert,  as 
well  as  the  contiguous  portion  of  the  Great  Basin,  are  hare  and  exceed- 
ingly sterile  in  their  aspect,  and  closely  resemble  each  other.  The 
soil  of  the  Colorado  desert,  and  much  of  this  as  well  as  other  parts  of 
the  Great  Basin,  is,  however,  favorably  constituted  for  fertility,  but 
the  absence  of  the  essential,  quickening  element,  water,  leaves  them 
utterly  unproductive. 

West  of  the  Coast,  Sierra  Nevada,  and  Cascade  mountains  the 
country  is  better  watered  than  that  just  considered ;  and  the  soil  being 
mostly  well  constituted  for  fertility,  is  productive  in  proportion  to  the 
yearly  amount  of  precipitation  and  the  means  of  irrigation. 

The  general  position  and  direction  of  the  four  routes  to  be  explored 
were  explained  in  my  report  of  December  1,  1853,  and  copies  of  the 
instructions  given  to  the  parties  were  appended  to  it. 

They  were  directed  to  observe  and  note  all  the  objects  and  phenom- 
ena which  have  an  immediate  or  remote  bearing  upon  the  railway,  or 
which  might  seem  to  develop  the  resources,  peculiarities,  and  climate 
of  the  country;  to  determine  geographical  positions,  obtain  the  topogra- 
phy, observe  the  meteorology,  including  the  data  for  barometric  pro- 
files, and  two  of  the  parties  were  to  determine  the  direction  and  intensity 
of  the  magnetic  force.  They  were  to  make  a  geological  survey  of  the 
lines  ;  to  collect  information  upon,  and  specimens  of,  the  botany  and 
ecology  of  the  country  ;  and  to  obtain  statistics  of  the  Indian  tribes 
which  are  found  in  the  regions  traversed.  Thus  would  be  obtained  all 
tiie  information  for  the  general  consideration  of  the  question,  as  well 
as  the  data  upon  which  the  cost  of  construction  and  working  a  railroad 
depend. 

If  the  results  of  the  explorations  made  under  these  instructions  do 
not  ftimish  the  data  requisite  to  solv^  every  (question  satisfactorily, 
they  at  least  ^ive  a  large  amount  of  valuable  information,  and  place 
the  question  m  a  tolerably  clear  light.  We  see  now,  with  some  pre- 
dion, the  nature  and  extent  of  the  difficulties  to  be  encountered,  and, 
at  the  same  time,  the  means  of  surmounting  them. 

As  the  readiest  mode  of  communicating  the  nature  and  extent  of 
the  information  contained  in  the  reports  herewith  submitted,  a  brief 
description  of  each  route,  its  characteristic  features,  facilities,  difficul- 
ties, and  probable  cost  of  construction,  will  be  given. 

For  along  distance  west  of  the  Mississippi,  the  enterprise  of  private 
companies,  acting  under  State  charters,  has  explored  the  country,  and 
has  projected  or  is  constructing  railroads,  stretching  towards  the 
Fiacinc.  As  the  examinations  made  under  these  auspices,  and  our 
general  knowledge  of  that  part  of  the  country,  afford  the  information. 
Beoessary  to  determine  all  questions, bearing  upon  the  practicability  of 
a  railrosui,  it  has  been  deemed  unnecessary  to  incur  the  expense  and 
delay  of  continuing  the  explorations  directed  by  the  act,  eastward  of 
the  points  reached,  to  which  railroads  are  already  projected,  and  conr 
lequently  but  one  of  the  routes,  the  most  northern,  has  its  starting- 
pwnt  on  the  Mississippi.  The  connexion  of  the  others  with  that  river, 
as  well  as  with  the  seaports  of  Atlantic  and  Gulf  States,  is  shown  by 
a  table  (B)  hereto  annexed,  compiled  from  the  best  railroad  maps. 
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ROUTE   OF  FORTY-SEVENTH  AND  FORTY-NINTH  PARALLELS  OF  NORTH  LAT- 
ITUDE. 

Taking  the  routes  in  their  geographical  order,  that  near  the  47th 
parallel,  the  general  direction  oi  the  exploration  of  which  was  in- 
trusted to  Governor  Stevens,  of  Washington  Territory,  will  be  the 
first  discussed. 

The  route  was  to  cross  the  Rocky  mountains  at  the  sources  of  the 
tributaries  of  the  Missouri  and  Columbia  rivers,  and,  in  approaching 
and  leaving  the  mountains,  to  follow  as  far  as  practicable  the  valleys 
of  these  rivers  and  their  tributaries. 

The  general  direction  of  the  Missouri  from  the  Rocky  mountains  to 
the  Great  Bend,  in  latitude  48°  30',  is  from  west  to  east,  and  thence  to 
latitude  43°  SCV  southeast.  The  point  wher(5  the  direction  changes 
is  reached  from  St.  Paul,  on  the  Mississippi,  by  a  line  passing  up  on 
the  east  side  of  that  river  to  Little  Falls,  109  miles,  and  there  crossing 
it;  thence  gaining  the  divide  between  the  waters  of  Hudson's  bay  and 
those  of  the  Missouri,  keeping  on  this  divide,  and  approaching,  in 
longitude  103°,  within  a  iew  miles  of  the  49th  parallel;  then  passing 
southerly,  between  the  104th  and  105th  meridians,  and  entering  the 
valley  of  the  Missouri  river.  The  route  then  follows  this  valley  to  the 
mouth  of  Milk  river.  The  ground  near  the  Missouri  here  becoming 
rough  and  broken,  the  route  is  obliged  to  leave  it  and  follow  the  valley 
of  Milk  river  187  miles;  then  entering  the  prairies,  which  near  the 
mountains  are  more  favorable  for  location  than  near  the  Missouri 
river,  it  continues  in  a  line  nearly  parallel  to  the  river,  across  its 
tributaries,  the  Marias,  Teton,  and  Sun  rivers,  and  enters  either 
Clark's  or  Cadotte's  Pass. 

As  far  as  the  crossing  of  Sun  river,  1,093  miles  from  St.  Paul,  the 
route  is  over  river  bottom  or  prairie,  the  usual  expense  of  construction 
over  such  ground  being  increased  by  the  necessity  of  guarding  against 
freshets  by  embankment  on  the  river  bottoms,  of  ballasting  in  the  soft, 
sticky  soil  of  Milk  river,  of  providing  supplies  of  water  during  the  dry 
season,  over  certain  portions  of  the  route,  by  reservoirs  and  aqueducts, 
estimated  to  cost,  with  planting  trees  for  supply  of  fuel,  $3,000,000, 
and  of  transporting  ties  and  lumber  for  distances  of  from  100  to  470 
miles — forest-growth  suitable  for  ties  and  lumber  not  being  found  at 
closer  intervals  on  the  rout^.  These,  in  connexion  with  the  uninhab- 
ited and  uncultivable  condition  of  the  country  for  740  miles,  form  the 
diflBculties  of  this  portion  of  the  route,  and  will  materially  increase 
the  cost  of  its  construction. 

The  most  diflBcult  portion  of  the  whole  route  is,  however,  that  which 
is  now  entered  upon,  viz:  from  Sun  river  to  the  Spokane,  a  distance 
of  36§  miles,  embracing  the  Rocky  mountains  proper,  and  a  second- 
ary chain  lying  west  of  them,  called  Coeur  d'Alene  and  the  Bitter 
Root  mountains. 

Through  the  Rocky  mountains  seven  passes  were  explored ;  but  the 
only  ones  among  them,  upon  which  the  information  obtained  was 
sufficiently  thorough  and  complete  to  enable  projects  to  be  made,  are 
two  (Clark's  and  Cadotte's)  lying  near  each  other  in  latitude  47°,  and 
connecting  the  headwaters  of  Dearborn  river,  a  tributary  of  the  Mis- 
souri, with  the  Blackfoot,  a  head  branch  of  the  Columbia. 
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The  suminit  ridge  of  Clark's  Pass  has  an  elevation  of  6,323  feet, 
and  requires  a  tunnel  2^  miles  long,  at  an  elevation  of  5,300  feet. 
It€  connexion  with  the  main  line  of  survey  along  the  valley  of  the 
Blackfoot  river  was  not  made,  though  "believed"  practicable,  with 
grades  of  50  feet  per  mile.  The  interval  unexamined  is  4A  miles 
long.  This  pass  has  been  adopted  by  Governor  Stevens  in  tne  rail- 
road estimate,  and  is  probably  practicable. 

The  approach  to  the  other  pass  (Cadotte's)  is  diflScult,  owing  to  the 
numerous  deep  ravines  of  the  tributaries  of  a  branch  of  Dearborn 
river,  which  the  road  must  cross.  The  summit  of  the  pass  has  an 
elevation  of  6,044  feet ;  requires  a  tunnel  4J  miles  long,  at  an  eleva- 
tion of  5,000  feet,  with  grades  of  approach  of  60  feet,  and  of  de- 
parture of  40  feet,  per  mile. 

A  tunnel  4J  or  even  2^  miles  in  length,  in  rock  or  part  rock,  at 
a  depth  below  the  summit  of  1,000  feet,  in  a  severely-cold  climate, 
800  or  1,000  miles  distant  from  a  thickly-inhabited  district,  is  a  work 
of  vast  diflBculty ;  and  the  necessity  of  the  construction  of  one  of  these 
two  tunnels,  in  connexion  with  the  character  of  the  approach,  and 
the  difficult  nature  of  the  work  required,  continuing  westward  as  far 
as  the  crossing  of  the  Spokane  river,  in  all  a  distance  of  365  miles, 
is  one  of  the  most  serious  objections  to  the  route. 

From  either  pass  the  route  seeks  the  Blackfoot  river,  with  the  view 
of  reaching  Clark's  fork,  which  opens  the  only  pass  through  the  Bit- 
ter Root  mountains,  the  practicability  of  which  was  determined.  In 
order  to  reach  Clark's  fork,  two  routes  were  examined.  The  first 
follows  the  Blackfoot  river  to  its  junction  with  Hell-Gate,  a  distance 
of  93  miles.  The  valley  is  narrow  and  wooded,  the  stream  winding, 
and  for  twenty  miles  there  is  a  narrow  gorge.  Numerous  bridges* 
will  be  required.  The  Hell-Gate,  a  few  miles  after  being  joined  by 
the  Blackfoot,  empties  into  the  St.  Mary's,  called  below  this  junction 
the  Bitter  Root.  The  construction  of  the  road  along  this  stream  to 
its  junction  with  Clark's  fork  will  be  a  work  of  great  difficulty  and 
expense,  requiring  short  curves,  steep  gradients,  numerous  bridges, 
heavy  side-cutting,  and  high  embauKments,  in  consequence  of  the 
•  spring  freshets,  (from  twenty  to  thirty  feet  of  vertical  rise.)  From  the 
nature  of  the  examination,  its  practicability  cannot  be  considered  as 
established. 

The  other  route,  (shorter,  and  probably  less  difficult,)  having  fol- 
lowed the  Blackfoot  but  a  short  distance,  crosses  to  the  Jocko,  de- 
scends this  to  the  Flathead,  and  descends  the  latter  to  its  junction 
with  the  Bitter  Root,  forming  Clark's  fork,  bounded  closely  by  high, 
rocky  mountains.  Having  reached  Clark's  fork,  the  route  continues 
along  this  river  as  far  as  Lake  Pend  d' Oreille,  between  rugged,  rocky 
mountains,  which  at  several  points  crowd  upon  the  river.  The  valley 
of  this  river  is  heavily  timbered,  principally  with  pine,  and,  with  the 
lake,  it  is  subject  to  freshets  fifteen  feet  in  height.  Leaving  Lake 
Pend  d'Oreille  at  its  lower  extremity,  the  route  crosses  to  the  Spokane 
nthout.  difficulty.  At  the  Spokane  river  the  continuous  mountain 
legion  and  the  forest  terminate,  and  ^^all  great  difficulties  of  location 
upon  the  route  cease."  The  earth-excavation  and  embankment 
throughout  this  section  (from  the  east  base  of  the  Rocky  mountains  to 
the  Spokane  river,  365  miles)  will  be  large  in  amount,  and  expenaive;, 
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there  will  be  frequent  rock-excavation,  and  the  bulk  of  the  rock-ex- 
cavation in  the  entire  route  will  be  in  this  section.  It  is  evident  that 
the  diflBculties  of  construction  will  be  great,  and  the  cost  excessive. 

Upon  the  passes  of  the  Kocky  mountains.  Gov.  Stevens  says :  *'  It 
is  not  doubted  there  are  other  passes  in  this  portion  of  the  Rocky 
mountain  range,  even  better  than  those  explored  ;  they  are  indicated 
by  the  general  depression  of  the  mountain  range,  with  the  greater 
frequency  of  the  streams  stretching  out  to  meet  each  other  from  the 
opposite  slopes  of  the  mountains  ;  and  I  consider  it  important  that,  in 
future  operations,  a  whole  season  should  be  devoted  to  their  thorough 
examination,  and  that  instrumental  surveys  should  be  made  of  the 
pass  found  to  be  the  most  practicable." 

Leaving  the  Spokane,  the  route  enters  the  Great  Plain  of  the  Co- 
lumbia, a  table-land  stretching  from  the  Coeur  d'Alene  to  the  Cas- 
cade mountains,  a  distance  of  200  miles.  Its  central  and  western 
portions  are  of  trap  formation,  and  are  described  on  the  map  as  sandy, 
rocky,  and  sterile.  Its  summit,  800  feet  above  the  Spokane  river,  is 
readily  attained,  the  treeless  plain  is  crossed  in  a  distance  of  110  miles, 
and  a  suitable  point  for  crossing  the  Columbia  river,  400  or  450  yards 
wide,  reached,  140  miles  distant  from  the  Spokane.  This  point  is 
about  equally  distant  from  the  navigable  waters  of  the  Pacific  in  Puget 
sound  and  in  the  Columbia  river.  The  whole  intermediate  space  is 
occupied  by  the  Cascade  mountains,  with  their  secondary  chains,  spurs, 
and  high,  broken  table-lands,  through  which  there  are  but  two  passes 
reported  practicable  for  a  railroad — that  of  the  Columbia  river  and 
that  of  the  Yakima,  sometimes  erroneously  called  the  Snoqualme. 

The  Yakima  Pass  gives  the  most  direct  route  to  Puget  sound,  the 
distance  by  it  being  150  or  160  miles  shorter  than  by  the  Columbia 
Eiver  Pass.  It  requires  a  tunnel  through  rock,  (siliceous  conglome- 
rate,) either  4,000  yards  long,  3,000  feet  above  the  sea,  or  a  tunnel 
11,840  yards  long,  2,400  feet  above  the  sea.  The  reconnaissance  did 
not  extend  westward  from  the  summit  more  than  three  miles.  The 
evidence  respecting  the  amount  of  snow  found  on  the  summit  of  the 
pass  at  the  close  of  winter,  makes  it  probable  that  it  is  then  20  feet 
deep  there.  This  question  should  be  satisfactorily  settled,  and  the 
reconnaissance  completed,  before  the  practicability  of  the  pass  can  be 
considered  established.  In  the  opinion  of  the  officer  making  the  re- 
connaissance— Captain  McClellan,  Corps  of  Engineers — the  pass  is 
barely  practicable,  and  only  at  a  great  cost  of  time,  labor,,  and  money. 
Under  every  favorable  condition  of  position  the  construction  of  either, 
of  the  proposed  tunnels  would  be  seriously  objectionable  ;  but  where 
the  position  itself  is  so  unfavorable,  the  final  advantages  should  be 
very  great  to  determine  the  selection  of  this  route.  The  information 
now  possessed  is  sufficient  to  decide  against  this  route. 

The  route  by  the  pass  of  the  Columbia  follows  that  river  from  the 
Great  Plain,  being  generally  located,  as  far  as  the  Dalles,  in  bottom- 
lands which  present  no  difficulties.  From  the  Dalles  to  near  Van- 
couver, 90  miles,  the  rocky  bluffs  close  upon  the  river,  and  the  work 
required  will  be  similar  to  that  of  the  Hudson  Eiver  railroad  along  the 
mountain  region.  In  the  opinion  of  Mr.  Lander,  ''the  high  floods 
to  which  the  Columbia  river  is  subject,  are  serious  obstacles  to  obtain- 
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ing  the  best  location  for  cheap  construction  offered  by  its  valley."  In 
1854,  the  rise  of  the  river  during  the  flood  was  10  feet  above  spring 
level,  and  17  feet  above  summer  level. 

The  Columbia  river  is  navigable  for  sea-going  vessels  to  Vancouver, 
the  point  now  reached  ;  but  the  unfavorable  character  of  the  entrance 
to  that  river,  and  the  great  superiority  of  the  ports  on  Puget  sound, 
seemed  to  render  it  expedient  to  adopt  some  one  of  the  latter  as  the 
Pacific  terminus  of  this  route.  Continuing  down  the  Columbia,  there- 
fore, through  bottom-lands,  to  the  mouth  of  the  Cowlitz,  the  route 
enters  the  wide  and  comparatively  flat  and  wooded  valley  of  that 
river,  ascends  it,  and,  crossing  over  the  wooded  and  prairie  plains, 
which,  *' though  not  fully  explored,  are  sufficiently  well  known  to 
insure  the  unusually  favorable  character  of  the  country  for  the  con- 
struction of  a  railway,"  reaches  Seattle,  the  best  port  on  the  east  side 
of  Puget  sound. 

From  the  Rocky  mountains  to  Seattle,  wood,  stone,  and  other  build- 
ing materials,  are  found  along  the  line  of  the  route,  or  at  points  so 
accessible  to  it,  that  it  may  be  considered  well  supplied  with  them 
throughout. 

The  information  upon  the  character  of  the  soil  upon  the  route  does 
not  admit  of  satisfactory  conclusions  to  be  deduced.  It  is  sufficient, 
however,  to  show  that  in  this  latitude,  as  in  that  of  the  Arkansas, 
the  uncultivable  region  begins  about  the  99th  meridian.  Immediately 
under  the  Rocky  mountains  the  soil  improves,  probably  from  the 
mountain  wash.  The  tertiary  and  cretaceous  formations  extend,  in 
these  latitudes,  from  about  the  9Yth  meridian  to  the  eastern  base  of 
the  Rocky  mountains,  and,  under  the  meteorological  conditions  found 
in  this  space,  are  unsuitable  for  agricultural  purposes.  There  are 
some  very  limited  exceptions  to  this  general  character  in  portions  of 
river  bottoms.  These  tertiary  formations  in  the  arid  regions  of  Asia 
and  Africa  form  the  great  deserts  of  those  countries. 
^  The  country  west  of  the  Rocky  mountains  to  the  Pacific  slopes  may 
likewise  be  described  as  one  of  general  sterility.  The  eastern  portion 
of  the  Great  Plain  of  the  Columbia  is  represented  to  be  grassed  ;  its 
middle  and  western  parts  almost  entirely  sandy,  rocky,  and  sterile. 
The  mountain  masses,  spurs,  and  table-lands  of  the  Cascade  chain, 
east  of  the  main  crest,  are  sterile.  There  are  exceptions  to  this  gen- 
eral sterility  in  the  mountain  valleys,  where  the  soil  is  better  consti- 
tuted for  fertility,  and  the  rains  more  abundant;  but,  although  por- 
tions of  these  are  suitable  for  agricultural  purposes,  they  are  better 
adapted  to  grazing.  The  sum  of  the  areas  of  cultivable  soil  in  the 
Bocky  mountain  region  does  not  exceed,  if  it  equals,  1,000  square 
miles.  West  of  the  Cascade  mountains  there  are  rich  river  bottoms, 
clay  formations  that  are  arable,  and  prairies  offering  good  grazing. 

The  principal  favorable  characteristics  of  this  route  are  its  low 
profile,  low  grades,  and  the  low  elevation  of  the  mountain  passes,  and 
yk  connexion  with  the  Missouri  and  Columbia  rivers.  The  reported 
8ttm  of  the  ascents  and  descents  is  the  least  of  all  the  routes ;  this  pro- 
portion may,  however,  be  changed  when  the  minor  undulations  are 
measured.  The  principal  unfavorable  features  are,  in  construction, 
the  timnel  required  on  the  Rocky  mountains,  and  the  difficulty  and 
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expense  of  construction  from  the  eastern  approach  of  the  Rocky  mount- 
ains to  the  Spokane  river,  and  the  expense  of  the  construction  along 
the  Columbia  river,  from  the  Dalles  to  near  Vancouver.  These, 
when  considered  carefully,  are  serious  objections  to  the  route,  not 
only  in  the  money,  but  the  time,  they  will  consume.  In  thickly-popu- 
lated countries  their  construction  would  be  difficult  and  costly ;  situ- 
ated as  they  are — ^the  Rocky  mountain  region  especially — the  difficul- 
ties, cost,  and  time  required,  are  greatly  increased. 

The  severely-cold  character  of  the  climate  throughout  the  whole 
route,  except  the  portion  west  of  the  Cascade  mountains,  is  one  of  its 
unfavorable  features ;  and,  for  national  considerations,  its  proximity 
to  the  dominions  of  a  powerful  foreign  sovereignty  must  be  a  serious 
objection  to  it  as  a  military  road. 

Its  cost  has  been  estimated  by  Governor  Stevens,  by  the  Columbia 
River  valley  and  the  Cowlitz,  at  |117,121,000  ;  the  cost  of  work  at 
eastern  prices  having  had  25  per  cent,  added  to  it  from  the  Bois 
des  Sioux  to  the  Rocky  mountains,  and  40  per  cent,  thence  to  the 
Pacific.  It  has  been  thought  safer  to  add  100  per  cent,  to  the  cost 
at  eastern  prices  from  the  eastern  slope  of  the  Rocky  mountains  to 
the  Pacific.     This  would  swell  the  estimate  to  $150,871,000. 

Should  Governor  Stevens  have  included  a  full  equipment  in  his  esti- 
mate, $10,000,000  should  be  subtracted  from  this  sum  to  bring  the 
estimate  in  accordance  with  those  of  the  other  routes,  and  the  cost 
then  becomes  $140,871,000. 

The  length  of  the  route  from  St.  Paul  to  Vancouver  is  1,864  miles. 
The  sum  of  ascents  and  descents,  as  far  as  reported,  is  18,100  feet, 
which  will  be  equivalent,  in  the  cost  of  working  the  road,  to  an  in- 
creased horizontal  distance  of  343  miles:  this  added  to  the  length  of 
the  line  of  location,  gives  for  equated  length  2,207  miles. 

From  St.  Paul  to  Seattle,  by  the  Columbia  route,  is  2,025  miles, 
which  the  sum  of  ascents  and  descents  increases  to  an  equated  distance 
of  2,387  miles. 

The  work  upon  this  route,  under  Governor  Stevens,  embraced  a 
wider  field  of  exploration  than  that  upon  any  other  explored,  and  a 
great  amount  of  topographical  and  general  information  was  collected 
m  relation  to  the  country  traversed.  The  necessary  astronomical  ob- 
servations were  not  made  to  determine  accurately  the  longitudes  of  the 
several  stations,  and  the  loss  of  his  barometrical  observations,  after  the 
completion  of  the  field-work,  left  no  means  of  revising  and  verifying 
the  profile  of  the  route. 

The  examination  of  the  approaches  and  passes  of  the  Cascade  mount- 
ains, made  by  Captain  McClellan,  of  the  Corps  of  Engineers,  presents 
a  reconnaissance  of  great  value,  and  though  performed  under  adverse 
circumstances,  exhibits  all  the  information  necessary  to  determine  the 
practicability  of  this  portion  of  the  route,  and  reflects  the  highest 
credit  on  the  capacity  and  resources  of  that  officer. 

ROUTE  NEAR  FORTY-FIRST  PARALLEL  OF  NORTH  LATITUDE. 

About  one-half  of  the  route  in  this  latitude,  extending  from  the 
Missouri  river  to  Fort  Bridger,  on  a  tributary  of  Green  river,  has  not 
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been  explored  -with  a  special  reference  to  the  practicability  of  construct- 
ing a  railroad,  and  the  reports  do  not  contain  all  the  details  necessary 
to  the  elucidation  of  the  subject.  The  information  respecting  it  is  to 
be  found  in  the  reports  of  Col.  Fremont  and  Capt.  Stansbury. 

From  Fort  Bridger  t*  Fort  Reading,  on  the  Sacramento  river,  the 
eiploration  has  heen  made  by  Lieut.  E.  G.  Beckwith,  under  the  ap- 
propriation for  that  purpose. 

The  route  may  commence  onT^the  Missouri,  either  at  Fort  Leaven- 
worth, about  245  miles  from  the  Mississippi  at  St.  Louis,  or  at  Coun- 
cil Bluffs,  about  267  miles  from  the  Mississippi  at  Rock  Island,  ascend 
the  Platte  and  enter  the  eastern  chain  of  the  Rocky  mountains  (the 
Black  Hills)  by  the  North  fork  and  its  tributary,  the  Sweet  Water. 
Another  route,  by  the  South  fork  and  a  tributary  called  Lodge  Pole 
creek,  has  been  suggested  by  Capt.  Stansbury  as  shorter  and  less  ex- 
pensive; but  tbe  information  respecting  it  is  not  sufficiently  full  to 
make  further  mention  of  it  necessary. 

From  the  Missouri  river  to  the  entrance  of  the  Black  Hills,  30  miles 
above  Fort  Laramie,  520  miles  from  Council  Bluffs,  and  755  miles  from 
Fort  Leavenworth,  the  route  resembles  others  from  the  Mississippi  to 
tlie  Rocky  mountains,  and  needs  no  special  mention.  Its  cost  per  mile 
will  be  about  the  same. 

The  route  west  of  this  point  crosses  many  lateral  streams  that  have 
cut  deep  ravines  into  the  soil,  and  leaves  the  Platte  just  below  the  Hot 
Spring  Gap,  above  which  it  is  walled  in  by  canons.  To  avoid  these,  the 
route  crosses  a  range  of  hills  800  feet  above  the  river,  and  descending  to 
the  Sweet  Water,  a  branch  of  the  Platte,  follows  that  stream  to  its 
aource,  where  the  summit  of  the  plateau  of  the  South  Pass  (eleva- 
tion 7,490  feet)  is  attained.  The  valley  of  the  Sweet  Water  is  gene- 
rally rather  open,  but  occasionally  it  cuts  through  mountain  spurs, 
forming  canons. 

From  the  first  gorge  in  the  Black  Hills  to  the  summit  of  the  pass, 
291  miles,  the  work  will  be  difficult  and  expensive,  and  is  assimilated 
in  amount  to  that  of  the  Baltimore  and  Ohio  railroad. 

From  the  South  Pass  the  route  follows  down  Sandy  creek,  a  tribu- 
tary of  Green  river,  to  the  crossing  of  the  latter,  and  thence  to  Fort 
Bridger,  (elevation  7,254  feet,)  on  Black's  fork,  likewise  a  tributary 
of  Green  river.  The  amount  of  work  on  this  section  would  be  con- 
siderably less  than  on  the  preceding. 

From  CJouncil  Bluffs  to  Fort  Bridger  the  distance  is  942  miles ;  from 
Fort  Leavenworth  1,072  miles. 

The  route  now  ascends  the  divide  between  the  waters  of  Green  river 
and  those  of  the  Great  Salt  lake,  by  the  valley  of  Black's  fork,  or  of 
one  of  its  tributaries,  with  grades  of  69.5  and  40.3  feet  per  mile.  The 
summit  is  a  broad  terrace  at  the  foot  of  the  Uinta  mountains,  and  has 
an  elevation  of  8,373  feet.  From  this  point  the  line  descends  over  the 
undulating  country  separating  the  Uinta  and  Bear  Eiver  mountains, 
crossing  the  head  of  Bear  river,  and,  entering  the  valley  of  White 
Clay  creek  at  its  head,  follows  down  that  stream  to  its  junction  with 
Weber  river. 

The  Wahsatch  mountains  now  intervene  between  this  plateau  coun- 
try and  the  Great  Salt  lake,  and  the  passage  through  them  may  be 
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eflFected  by  following  Weber  river,  or  by  ascending  to  near  the  sources 
of  the  Timpanogos ;  and  descending  that  stream — ^both  being  affluents, 
directly  or  indirectly,  of  the  Great  Salt  lake — ^the  distances  are  about 
the  same  to  their  common  point  on  that  lake. 

There  are  canons  upon  both  these  streams.*  That  of  the  Timpano- 
gos is  10  miles  in  length,  and  narrow,  being  from  100  to  300  yards 
m  width.  It  is  direct  in  its  general  course,  but  must  be  bridged  at 
several  points,  to  avoid  short  curves.  The  sides  are  of  blue  limestone, 
and  will  require  rock-blasting  at  some  points.  The  river,  30  yards 
wide,  descends  with  a  powerful  current,  and,  when  most  swollen,  id 
six  feet  above  its  ordinary  level. 

On  Weber  river  there  are  two  canons.  The  upper  is  rather  a  gorge 
or  defile,  8^  miles  long.  The  mountains  rise  to  a.  great  height  above 
it,  and  are  rocky  and  precipitous,  and  much  broken  by  ravines.  The 
river  is  winding,  and  it  will  be  necessary  to  cross  it  frequently.  The 
lower  canon,  near  the  borders  of  the  valley  of  Great  Salt  lake,  is  four 
miles  long,  direct,  with  an  average  width  of  175  yards,  the  stream 
being  30  yards  wide,  and  impinging  frequently  with  great  force 
against  the  base  of  the  mountains,  which,  however,  are  sufficiently 
retreating  to  admit  of  the  practicable  passage  of  a  railway. 

Entering  the  valley  of  Great  Salt  lake  from  either  this  or  the  Tim- 
panogos canon,  there  is  no  obstacle  to  the  construction  of  a  railway 
passing  by  the  south  end  of  the  lake,  and  crossing  the  Jordan,  Tuilla 
valley,  and  Spring  or  Lone  Rock  valley,  to  its  west  side. 

By  the  valley  of  the  Timpanogos,  the  distance  from  near  Fort 
Bridger  to  the  south  end  of  the  Great  Salt  lake,  on  the  western  side 
of  the  valley  of  the  Jordan,  is  182.55  miles;  the  greatest  grade  re- 
quired, 84  feet  to  the  mile.  The  amount  of  work  required  on  this 
section,  excepting  that  along  the  canon,  will  not,  in  the  opinion  of 
Lieutenant  Beckwith,  be  great. 

From  the  western  shore  of  Great  Salt  lake  to  the  valley  of  Hum- 
boldt river,  the  country  consists  alternately  of  mountains,  in  more  or 
less  isolated  ridges,  and  of  open  level  plains,  rising  gradually  from 
the  level  of  the  lake  on  the  east,  to  the  base  of  the  Humboldt  mount- 
ains on  the  west;  that  is,  from  4,200  feet  to  6,000  feet  above  the  sea. 
West  of  the  Humboldt  mountains  the  country  is  of  the  same  charac- 
ter, the  plains  declining  until,  at  the  west  shore  of  Mud  lake,  usually 
called  the  foot  of  the  Sierra  Nevada,  the  elevation  is  4,100  feet. 

The  mountains  in  this  space  of  500  miles,  (by  the  route  travelled 
600  miles,)  between  the  Great  Salt  lake  and  the  foot  of  the  Sierra 
Nevada,  have  a  general  north  and  south  course.  Occasionally  cross- 
spurs  close  in  the  valleys  to  the  north  and  south,  but  more  frequently 
this  isolation  is  only  apparent.  The  mountains  are  sharp,  rocky,  and 
inaccessible  in  many  parts,  but  are  low  and  easily  passed  in  others. 
Their  general  elevation  varies  from  1,500  to  3,000  feet  above  the  val- 
leys, and  but  few  of  them  retain  snow  upon  their  highest  peaks  during 
the  summer.  They  are  liberally  supplied  with  springs  and  smaU 
streams,  but  the  latter  seldom  extend  far  into  the  plains.  At  the 
time  of  melting  snows  there  are  many  small  ponds  and  lakes,  but  at 
other  seasons  the  waters  are  absorbed  by  the  soil  near  the  base  of  the 
mountains.     Grass  is  found  in  abundance  upon  nearly  every  range. 
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but  timber  is  very  scarce — a  small  scattered  growth  of  cedar  only  being 
seen  upon  a  few  ranges.     East  of  the  Humboldt  mountains  the  growth 
of  cedars  is  more  abundant,  and  the  grass  better,  than  to  the  west. 
The  valleys  rarely  have  a  width  east  and  west  of  more  than  five  or 
ten  miles,  but  often  have  a  large  extent  north  and  south.     They  are 
irregular  in  form,  frequently  extending  around  the  ends  of  mountains, 
or  uniting  to  succeeding  valleys  by  level  passages.     The  greater  part 
of  the  surface  of  these  valleys  is  merely  sprinkled  by  several  varieties 
of  sombre  artemisia,  (wild  sage,)  presenting  the  aspect  of  a  dreary 
waste.     Though  there  are  spots  more  thickly  covered  with  this  vege- 
tation, yet  the  soil  is  seldom  half  covered  with  it,  even  for  a  few  acres, 
and  is  nowhere  suitable  for  settlement  and  cultivation.     Immediately 
west  of  Great  Salt  lake  there  is  a  plain  of  mud,  clay,  and  sand,  im- 
pregnated with  salt,  seventy  miles  in  width  from  east  to  west  by  its 
longest  line,  and  forty  at  a  narrower  part  further  south,  thirty  miles 
of  which  must  be  piled  for  the  passage  of  a  railroad  across  it.    A  rail- 
road may  be  carried  over  this  series  of  valleys  and  around  the  mountain 
masses,  at  nearly  the  general  level  of  the  valleys. 

The  route  in  this  manner  reaches  the  foot  of  the  Humboldt  mountains, 
a  narrow  but  elevated  ridge,  containing  much  snow  during  most  of  the 
year,  and  crosses  them  by  a  pass  nine  miles  long,  about  three  of  which 
are  occupied  by  a  narrow,  rocky  ravine,  above  which  the  road  should 
be  carried  on  the  sloping  spurs  of  the  mountains  on  the  western  de- 
8cent;  elevation  of  summit  6,579  feet  above  the  sea.  At  the  time 
when  passed,  21st  May,  snow  covered  the  high  peaks  above  it,  and  a 
few  drifts  extended  into  the  ravines  down  to  the  level  of  its  summit. 
The  descent  is  now  made  to  the  open  valley  of  Humboldt  river, 
which  is  followed  for  about  190  miles.  The  steepest  grade  proposed 
in  the  pass  of  Humboldt  mountain  is  89  feet  per  mile  for  eight  miles, 
bnt  this  can  be  reduced  by  gaining  distance  to  any  desirable  extent. 
The  Humboldt  river,  as  described  by  Colonel  Fremont,  is  formed 
by  two  streams  rising  in  mountains  west  of  the  Great  Salt  lake.  Its 
general  direction  is  from  east  to  west,  coursing  among  broken  ranges 
of  mountains ;  its  length  about  three  hundred  miles.  It  is  without 
affluents,  and  terminates  near  the  foot  of  the  Sierra  Nevada  in  a 
niarshy  lake.  It  has  a  moderate  current — is  from  two  to  six  feet  deep 
in  the  dry  season,  and  probably  not  fordable  anywhere  below  the 
junction  of  the  two  streams  during  the  melting  of  the  snows.  The 
yalley  varies  in  width  from  a  few  miles  to  twenty,  and,  excepting  the 
immediate  river-banks,  is  a  dry,  SEindy  plain,  without  grass,  wood,  or 
arable  soil.  Its  own  immediate  valley  (bottom)  is  a  rich  alluvion, 
covered  with  blue  grass,  herdsgrass,  clover,  and  other  nutritious 
grasses,  and  its  course  is  mark^  through  the  plain  by  a  line  of  wil- 
low. 

Of  the  three  lines  from  the  Humboldt  river  to  the  foot  of  the  Sierra 
Nevada,  the  best  is  that  by  the  Noble's  Pass  road,  as  it  avoids  the 
I»xincipal  range  of  mountains  crossed  on  the  line  followed  a  few  miles 
«>uth.  The  line  followed  crosses  two  ranges  of  the  general  character 
^^  tW  B;isin  mountains,  and  reaches  the  foot  of  the  Madeliu  Pass  of 
tbfe  Sierra  Nevada,  on  the  west  shore  of  Mud  lake,  in  a  distance  of  119 

°^«j  and  at  an  elevation  of  4.079  feet  above  the  sea, 
90 
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In  this  latitude  the  Sierra  Nevada  was  found  to  be  a  plateau  about 
5,200  feet  above  the  sea,  40  miles  in  width  from  east  to  west,  enclosed 
at  these  limits  by  low  mountains,  the  summits  of  the  passes  through 
which  are  400  and  500  feet  above  the  base.  The  plain  is  covered  with 
irregular  spurs,  ridges,  and  isolated  peaks,  rising  a  few  hundred  feet, 
limiting  it  in  a  north  and  south  direction  sometimes  to  a  space  of  a 
few  hundred  yards,  and  at  others  to  that  of  ten  miles.  These  spurs, 
&c.,  on  the  eastern  portion  of  the  plateau,  are  sparsely  covered  with 
cedar;  on  the  western,  heavily  covered  with  pine. 

There  is  no  drainage  from  this  plain,  the  waters  of  a  few  small 
streams  and  springs  forming  grassy  ponds  upon  its  surface.  In  its 
general  features  it  is  similar  to  the  Great  Basin,  excepting  that  as 
more  rain  falls  upon  it,  the  vegetation  is  comparatively  luxuriant. 

There  are  two  routes  by  which  this  plain  may  be  reached  from  the 
Great  Basin,  and  the  descent  made  to  the  Sacramento  river.  That 
by  the  Madelin  Pass,  the  more  northern,  is  most  probably  the  better 
of,  the  two,  and  is  the  only  one  necessary  to  be  considered.  Leaving 
Mud  lake,  it  ascends  by  the  valley  of  Smoky  creek  for  three  miles, 
through  a  narrow  gorge  (from  100  to  ifo  yards  wide)  in  an  outlying 
spur  of  the  Sierra  Nevada. 

After  this  the  route  is  over  more  open  ground,  varying,  in  degree, 
to  the  summit  of  the  passage  through  the  eastern  ridge  bounding  the 
Sierra  Nevada  plateau.  The  pass  is  thus  far  of  a  very  favorable  char- 
acter— the  length  of  the  ascent  is  22.89  miles;  the  diflference  of  eleva- 
tion, 1,172  feet;  the  altitude  of  the  summit,  5,667  feet;  and  the  steep- 
est slope  is  75  feet  per  mile. 

The  plateau  being  gained,  is  crossed  by  a  nearly  level  line  to  the 
low  ridge  bounding  it  on  the  west,  the  summit  elevation  of  which, 
5,736  feet,  is  attained  by  following  a  ravine  valley. 

The  descent  to  the  Sacramento  along  one  of  its  tributaries  is  now 
commenced,  and  is  at  first  rapid.  A  cut  is  proposed  at  the  summit, 
120  feet  deep,  running  out  to  the  surface  at  either  end,  making  a 
length  of  four  miles,  and  a  grade  of  124  feet  to  the  mile  for  2.4  miles. 
It  may  be  preferable  to  tunnel  or  to  cut  only  one-half  the  depth 
proposed.  The  open  plain  of  Round  valley,  on  the  Sacramento,  is 
reached  15  miles  from  the  summit,  (diflference  of  elevation  1,300  feet,) 
located  for  one-half  that  distance  on  the  mountain  side,  which  is 
broken  by  ravines. 

The  route  now  lies  over  the  smooth  plain  of  Eound  valley  for  15 
miles,  to  the  head  of  the  first  canon  on  the  Sacramento.  This  canon 
is  a  formidable  obstacle  to  be  overcome.  Its  entire  length  is  nearly  14 
miles,  succeeded  by  an  open  valley  of  similar  extent,  which  is  fol- 
lowed by  a  second  canon,  nine  miles  in  length,  of  the  same  character 
as  the  first.  From  the  mouth  of  Canoe  creek,  four  miles  below  the 
foot  of  the  second  canon,  for  the  space  of  96  miles  the  course  of  the 
Sacramento  lies  entirely  through  heavily-timbered  mountains,  which 
rise  precipitously  from  the  river-banks  to  the  height  of  from  1,500  to 
2,000  feet  above  the  stream.  Its  course  is  very  sinuous,  with  all  va- 
rieties of  curves  greater  than  a  right-angle,  and  is  seldom  entirely 
straight  for  two  miles  consecutively.  The  construction  of  this  portion 
of  the  route^  136  miles  in  length,  would  be  one  of  no  ordinary  dimculty 
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or  expense  under  the  most  favorable  circumstances  of  dense  popula- 
tion, and  the  facilities  of  railroad  construction  which  it  would  afford. 
It  is  impossible,  with  the  data  presented,  to  form  a  reliable  opinion  of 
its  probable  cost. 

Seventeen  miles  above  Fort  Reading  the  open  valley  of  the  Sacra- 
mento is  attained,  over  which  a  railroad  may  be  carried  to  the  bay  of 
San  Francisco,  250  or  300  miles  distant. 

The  distance  from  Fort  Bridger  to  Fort  Beading  by  the  line  of 
Lieutenant  Beckwith's  profile  is  1,012  miles  ;  from  Fort  Leavenworth 
to  Fort  Bridger,  1,072  miles — making  the  whole  distance  from  Fort 
Leavenworth  to  Fort  Beading,  on  the  Sacramento,  2,084  miles,  and 
toBenicia  2,264  miles. 

The  distance  from  Council  Bluffs  to  Benicia  by  the  above  route  is 
2,134  miles. 

Using  the  line  along  which  the  route  can  be  located  in  the  Great 
Basin,  about  103  miles  shorter  than  that  travelled,  the  distances  be- 
come, from  Fort  Bridger  to  Fort  Reading,  909  miles;  from  Fort 
Leavenworth  to  Fort  Reading,  1,980  miles ;  and  to  Benicia,  2,161 
miles. 

The  distance  from  Council  Bluffs  to  Benicia  becomes  2,031  miles. 

The  points  of  supply  for  ties,  lumber,  &c.,  are  at  distances  apart 
of  500,  300,  200,  and  700  miles,  as  timber  is  only  found  at  the  east- 
ern extremity  of  the  route,  on  the  Black  Hills,  Wind  River  mountains, 
the  Uinta  and  Wahsatch  mountains,  and  on  the  western  slopes  of 
the  Sierra  Nevada.  The  scattered  growth  of  cedar  upon  the  Basin 
mountains  may,  perhaps,  be  found  available  for  ties. 

Should  the  coal-beds  of  Green  river  prove  to  be  of  such  quality  and 
extent  as  to  admit  of  being  profitably  mined,  the  points  of  supply  of 
fiiel — the  same  as  those  just  designated  for  lumber — will  be  import- 
antly increased.  Coal  may  then  be  had  for  nearly  the  cost  of  mining 
it  at  the  eastern  terminus  of  the  road,  for  cost  of  mining  near  its 
middle,  and  at  its  western  terminus  for  the  cost  of  mining,  and 
freight  to  that  point  from  Pu^et  sound. 

Fuel  for  working-parties  will  generally  be  found  contiguous  to  the 
roate. 

The  winter  climate  is  known  to  be  severe  on  the  plains  east  of  the 

Bocky  mountains  in  this  latitude.     That  it  is  more  severe,  and  of 

long  duration,  upon  the  great  table-land  of  the  Rocky  mountains,  is 

to  be  inferred.     Lieut.  Beckwith  found  the  sun  had  not  yet  begun  to 

melt  the  snow  upon  the  terrace  divide  on  the  western  border  of  the 

plateau,  and  about  1,000  feet  above  it,  when  he  crossed\he  former,  on 

the  10th  April,     The  snow  was  here  from  twelve  to  sixteen  inches 

deep,  and  bad  accumulated  in  deep  drifts  on  the  northeast  slopes  of 

the  hills  and  ravines.     Captain  8tansbury  found  the  Uinta  mountains 

covered  with  snow  for  a  considerable  distance  from  their  summits  on 

the  19th  August.     The  quantity  of  snow  that  falls  upon  the  great 

filiating  plain  between  Fort  Laramie  and  Fort  Bridger  is  not  ex- 

^j  known.  •  It  is  probable  that  no  unusual  difficulty  may  be  appre- 

^^esded  from  it  on  this  plain,  or  on  the  terrace  divide,  where  crossed 

^ylicut,  Beckwith;  but  the  fall  of  snow  in  the  Wahsatch  and  othei 

ii^^^tftins  is  very  much  greater^  and  Accumulates  in  their  gorges, 
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ravines,  and  caSons,  to  great  depths.  Apparently,  Lieut.  Beckwith 
does  not  apprehend  unusual  difficulties  from  this  cause  along  the  pro- 
posed railroad  route  in  this  region,  or  in  that  of  the  Madelin  Pass. 

The  supply  of  water  upon  the  Rocky  mountain  plateau  must  be 
very  limited  at  certain  seasons  of  the  year :  the  distances  apart  of 
these  supplies  are  not  given. 

Abundant  supplies  of  water  were  found  by  Lieut.  Beckwith  on  the 
mountains  of  the  Great  Basin.  The  season  of  the  year  when  he 
crossed  it — the  spring — was  the  most  favorable  in  this  respect. 

On  this  route,  as  on  others,  from  the  98th  or  99th  meridian  to  the 
western  slopes  of  the  Sierra  Nevada,  a  distance  of  1,400  miles,  the 
soil  is  uncultivable,  excepting  the  comparatively  limited  area  of  the 
Mormon  settlement,  and  an  occasional  river-bottom  and  mountain- 
valley  of  small  extent. 

West  of  the  Black  Hills  the  plains  are  covered  with  artemisia, 
rarely  furnishing  any  grazing  except  along  the  water-courses — the 
mountains  being  generally  clothed,  to  a  greater  or  less  extent,  with 
grass.  The  barren  aspect  of  the  Great  Basin  has  been  already  de- 
scribed. In  that  desolate  region  there  are  but  few  and  very  limited 
areas  where  the  conditions  of  soil,  water,  and  temperature  requisite 
for  cultivation,  are  found. 

The  features  of  this  route,  favorable  to  the  economical  construc- 
tion of  a  railroad,  are  apparent  from  the  description  of  it  which  has 
just  been  given.  Its  unfavorable  features  may  be  briefly  described : 
as  the  costly  construction,  for  nearly  three  hundred  miles  along  the 
Platte  and  Sweet  Water,  in  ascending  to  the  summit  of  the  South 
Pass ;  in  the  canon  of  the  Timpanogos ;  in  the  two  canons  of  the  Sacra- 
mento, fourteen  and  nine  miles  in  length ;  and  in  the  very  sinuous 
course  of  the  river,  for  the  space  of  ninety-six  miles,  through  heavily- 
timbered  mountains  rising  precipitously  from  the  stream — the  cost  of 
constructing  a  railroad  along  which  cannot  be  properly  estimated  until 
minute  surveys  are  made. 

Although  the  route  passes  over  elevated  regions,  the  sum  of  ascents 
and  descents  is  the  next  least  after  that  of  the  47th  parallel,  which  is 
to  be  attributed  to  the  table-land  character  of  the  mountain  districte. 

It  partakes  of  the  character  of  the  route  near  the  47th  parallel,  in 
the  long  and  severe  winters  on  the  plains  east  of  the  Kocky  mount- 
ains and  westward  to  the  Great  Basin. 

The  cost,  as  estimated  in  the  oflice,  from  Council  Bluffs  to  Benicia, 
a  distance  of  2,031  miles,  is  $116,095,000. 

The  statistics  of  the  route  will  be  found  in  the  table  appended. 

The  survey  of  the  western  portion  of  this  route  by  Lieutenant  Beck- 
with, has  resulted  in  the  discovery  of  a  more  direct  and  practicable 
route  than  was  believed  to  exist  from  the  Great  Salt  lake  to  the  val- 
ley of  the  Sacramento.  Since  his  report  was  made,  a  brief  communi- 
cation from  Brevet  Lieutenant  Colonel  Steptoe,  commanding  the  troops 
in  Utah,  has  announced  the  discovery  of  a  still  more  direct  route  from 
Great  Salt  lake  to  San  Francisco.  The  new  portion  of  t^is  route  passes 
to  the  south  of  Humboldt  or  Mary's  river,  and,  entirely  avoiding  the 
difficulties  experienced  by  travellers  along  that  stream,  proceeds  to  the 
valley  of  Carson  river,  being  well  supplied  with  water  and  grass. 
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From  Carson  river  it  crosses  the  Sierra  Nevada  by  the  passes  at  the 
head  of  that  river,  and  descends  to  the  valley  of  the  Sacramento, 
being  practicable  throughout  for  wagons. 

In  tne  absence  of  instrumental  surveys  affording  data  for  the  con- 
struction of  profiles,  no  opinion  can  be  formed  as  to  the  practicability 
of  this  route  for  a  railroad.  Should  it  be  found  practicable,  however, 
it  will  lessen  the  length  of  the  route  of  the  41st  parallel,  and  still 
farther  diminish  its  difficulties,  already  known  to  be  less  than  on  any 
<Hher  route  ex<:ept  that  of  the  32d  parallel. 

•  ROUTE  NEAR  THE  THIRTY-EIGHTH  PARALLEL  OF  NORTH  LATITUDE. 

The  general  consideration  that  determined  the  position  of  the  route 
V)  be  examined  near  the  38th  and  39th  parallels  of  latitude,  was  its 
central  position  geographically,  it  being  about  midway  between  the 
northern  and  southern  boundary  lines  of  the  United  States,  which  is 
likewise  the  position,  nearly,  of  the  Bay  of  San  Francisco;  the  two 
termini  of  the  route,  St.  Louis  and  San  Francisco,  being  respectively 
in  latitudes  39*^  and  38°,  nearly.  Moreover,  a  route  near  these  par- 
alleU  would  prohably  give  the  shortest  road  from  the  Bay  of  San 
Francisco  to  the  navigable  waters  of  the  Mississippi. 

The  exploration  of  the  route  conducted  by  Captain  J.  W.  Gunni- 
son, corps  of  Topographical  Engineers,  commenced  on  the  Missouri  at 
the  mouth  of  the  Kansas,  about  245  miles  from  the  Mississippi  at  St. 
Louifi.  The  Kansas,  and  its  branch  called  the  Smoky  Hill  fork,  were 
followed  to  a  convenient  point  for  crossing  to  the  Arkansas,  the  valley 
of  this  latter  river  having  been  entered  west  of  the  Great  Bend  and 
near  the  meridian  of  99°.  The  route  then  ascended  the  valley  of  the 
Arkansas  to  the  mouth  of  Apishpa  creek,  fifty  miles  above  Bent's 
Fort;  leaving  it  here,  and  crossmg  to  the  entrance  of  the  Rocky 
mountains,  here  called  the  Sierra  Blanca,  at  the  Huerfano  Butte,  on 
the  river  of  that  name,  a  tributary  of  the  Arkansas.  The  elevation 
at  this  point  is  6,099  feet ;  its  distance  from  Westport,  mouth  of  the 
Kansas  river,  by  the  railroad  route,  654  miles. 

Of  the  several  passes  through  the  Eocky  mountains  connecting  the 
tributaries  of  the  Huerfano  with  those  of  the  Rio  del  Norte,  but  one, 
the  Sangre  de  Oisto,  was  found  practicable  for  a  railroad,  the  new  and 
only  practicable  approach  to  this  pass  being  explored  by  Capt.  Gunni- 
Bon.  By  side  location  the  sunmiit,  9,219  feet  above  the  sea,  692  miles 
from  Westport,  was  attained,  and  the  descent  made  to  the  valley  of 
the  Rio  Grande  with  practicable  though  heavy  grades ;  and  thence  the 
grades  were  favorable  to  the  vicinity  of  Fort  Massachusetts. 

The  western  chain  of  the  Rocky  mountains  is  now  to  be  crossed  in 
order  to  gain  and  traverse  the  basins  of  the  two  great  tributaries  of  the 
Colorado  of  the  West,  Grand  and  Green  rivers.  For  this  purpose 
*he  valley  of  San  Luis,  an  extensive,  uncultivable  plain,  covered  for 
^  most  part  with  wild  sage,  was  ascended  with  easy  grades  to  Sah- 
^«tch  creek.  One  of  whose  affluents  rises  in  a  pass  of  the  Rocky  raount- 
J^ii^^here  called  the  Sah watch  mountains,  known  by  the  name  of  the 
Cooche-to-pa  Pass. 

The  approach  to  the  summit  of  the  pass,  10,032  feet  above  the  sea, 
816  miles  from  Westport,  is  not  &rorable,  the  pass  in  this  part  having 
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a  defile  character,  overhung  occasionally  by  walls  of  igneous  rock. 
To  cross  the  summit,  a  grade  of  124  feet  per  mile  for  several  miles, 
and  a  tunnel  nearly  two  miles  long,  are  required.  The  descent,  with 
grades  varying  from  41  to  108  feet  per  mile,  is  by  the  valley  of  Pass 
creek,  along  which  much  cutting  and  filling  will  be  necessary,  as  the 
hills  are  cut  by  numerous  ravines.  For  16  miles  before  the  junction 
of  Pass  creek  with  Coo-che-to-pa  creek,  the  former  passes  through  a 
broken  canon.  After  following  Coo-che-to-pa  creek  seven  miles,  the 
valley  of  Grand  river  is  attained. 

The  route  follows  the  valley  of  this  river  173  miles,  then  crosses  the 
divide  to  Green  river,  68  miles,  and  by  the  tributaries  of  the  latter  ap- 
proaches the  pass  through  the  Wahsatch  mountains.  A  tunnel  three- 
quarters  of  a  mile  long  is  here  required,  the  eastern  approach  to 
which  is  by  means  of  a  grade  of  125  leet  per  mile  for  6^  miles,  and  a, 
descent  to  the  west  for  5  miles  of  131  feet  per  mile.  Thence  west- 
ward along  the  valley  of  Salt  creek  for  18  miles  the  grade  is  96  feet 
per  mile,  16  miles  of  which  is  through  a  rocky  canon,  intersected 
by  lateral  streams.  The  route  then  enters  the  valley  of  the  Sevier, 
the  exploration  terminating  on  this  river,  86  miles  further  on,  and 
1,348  miles  from  Westport. 

From  the  western  border  of  the  State  of  Missouri  to  the  Rocky 
mountains,  650  miles,  no  timber  suitable  for  railroad  purposes  will  be 
found ,  upon  which  reliance  can  be  placed .  From  the  Coo-che-to-pa  Pass 
to  the  Great  Basin,  500  miles,  there  is  none  available  on  the  route,  and 
the  nearest  supplies  on  the  mountains  bordering  the  Great  Basin  are 
in  latitudes  40°  and  41°. 

With  building-stone  it  is  about  as  well  supplied  as  the  other 
routes.  Of  water  there  is  a  sufficient  supply,  except  between  Grand 
and  Green  rivers,  a  distance  of  70  miles,  where,  at  certain  seasons  of 
the  year,  little  or  none  is  found. 

The  soil  west  of  the  meridian  of  99°  is,  under  the  present  meteoro- 
logical conditions,  uncultivable,  except  in  limited  portions  of  river- 
bottoms  and  small  mountain  valleys ;  these  latter,  from  their  great 
elevation,  being  better  adapted  to  grazing  than  agricultural  purposes. 
This  description  is  completely  in  accordance  with  the  geological  for- 
mation and  meteorological  condition ;  the  former,  from  the  meridian 
of  99°  west,  being  apparently  tertiary,  excepting  in  the  high  mountain 
passes. 

This  route  may  be  considered  to  possess,  in  common  with  that  of  the 
41st  parallel,  the  large  body  of  fertile  soil  in  Utah  Territory  occupied 
by  the  Mormons,  the  area  of  which  is  about  1,108  square  miles. 

The  coal  field  of  Missouri  lies  at  the  eastern  extremity  of  this  route ; 
the  indications  of  coal  in  the  Grand  and  Green  Eiver  basins  make  it 
highly  probable  that  seams  sufficiently  thick  for  profitable  mining 
exist  there. 

In  regard  to  grade  and  construction,  it  is  unnecessary  to  enter  into 
any  discussion  of  that  portion  of  the  route  from  Westport  to  the  Sangre 
de  Cristo  Pass.  It  presents  no  peculiar  difficulties  or  advantages,  but 
is  similar  to  the  routes  of  the  47th  and  41st  parallels. 

It  would  appear  that  the  Sangre  de  Cristo  and  Coo-che-to-pa  Passes 
are  practicable  in  grade ;  but  the  construction  of  the  road  through 
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the  Coo-che-to-pa  Pass,  and  the  western  approach  to  It,  would  be 
costly  under  favorable  circumstances  of  population,  &c.,  not  only  on 
account  of  the  tunnel,  but  of  the  numerous  ravines  that  are  crossed 
west  of  the  pasfl,  and  the  canon  that  follows. 

The  following  brief  enumeration  of  the  character  and  extent  of  the 
difficulties  to  be  encountered  between  the  Coo-che-to-pa  Pass  and  the 
Great  Basin,  make  it  evident  that  the  route  must  be  considered  imprac- 
ticable. 

From  the  head  of  the  canon  on  Grand  river,  not  far  below  the  mouth 
of  Coo-che-to-pa  creek,  to  the  Uncompahgra  river,  a  distance  of  70 
miles,  the  ground  is  cut  up  with  deep,  wide,  precipitous  ravines,  the 
largest  several  hundred  feet  deep.  These  ravines  cannot  be  turned 
near  the  mountains  without  encountering  similar  difficulties,  and  at  a 
cost  greater  than  that  of  a  route  along  the  river.  Thus  the  route  is 
forced  upon  Grand  river,  and  along  its  canon,  60  miles  in  length, 
broken  and  interrupted  by  the  deep  ravines  already  mentioned  ancl 
numerous  smaller  gullies.  The  roadway  throughout  the  greater  part 
of  this  distance  must  be  blasted  out  of  solid  rock,  and  these  wide  ra- 
vines, from  100  to  200  feet  deep,  where  they  cut  through  the  canon, 
crossed  by  viaducts  or  filling. 

Then  follow  50  miles  to  the  mouth  of  Blue  river,  the  construction 
still  of  a  difficult  and  costly  character,  from  the  cafions  of  the  river 
and  broken  nature  of  the  ground.  From  Blue  to  Green  river  is  100 
miles,  over  which  the  road  will  require  numerous  bridges  and  cul- 
verts, and  a  costly  road-bed  foundation  of  broken  stone  or  piling 
over  a  clayey  soil,  which  in  wet  weather  is  almost  impassable. 

From  Green  river  to  the  Wahsatch  Pass,  about  80  miles,  the  con- 
struction would  still  be  of  a  costly  character,  the  country  being  of  the 
same  ravine  and  chasm-like  nature  as  that  between  the  mouth  of  Coo- 
che-to-pa  creek  and  Uncompahgra  river,  though  on  a  smaller  scale. 

Next  follows  the  Wahsatch  Pass,  the  work  in  which  is  difficult  and 
ex|)ensive.  The  greatest  grade  is  131  feet  per  mile ;  a  tunnel  not  quite 
three-quarters  of  a  mile  long  is  requisite ;  and  finally,  a  caiion  16  miles 
long  on  Salt  creek,  the  walls  of  which  are  frequently  broken  by  lateral 
streams,  gives  the  only  route  along  which  the  road  can  be  brought, 
by  cutting  in  solid  rock  at  very  great  expense. 

The  difficulties  of  engineering  and  the  cost  of  construction  of  this 
portion  of  the  route  from  the  Coo-che-to-pa  Pass  to  Sevier  river,  in 
the  Great  Basin,  a  distance  of  about  500  miles,  would  be  so  great  that 
it  may  be  pronounced  impracticable ;  and  it  is  evident,  from  the  re- 
port of  Lieutenant  Beckwith,  that,  to  use  his  own  language,  ''no 
other  line  exists  in  the  immediate  vicinity  of  this,  worthy  of  any  atten- 
tion in  connexion  with  the  construction  of  a  railroad  from  the  Missis- 
sippi river  to  the  Great  Basin.'* 

It  is  unnecessary,  therefore,  to  consider  the  route  further,  or  to 
enter  into  any  discussion  connected  with  the  probable  practicability 
*adcost  of  constructing  and  working  a  railroad  over  other  portions  of 
ti^e  route  where  counterbalancing  advantages  are  not  found  to  com- 
P^i^te,  in  any  degree,  for  the  enormous  cost  of  that  under  consid- 
eration. 
Laying  aside  the  utterly  impracticable  nature  of  this  route,  tliefoV 
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lowing  considerations  will  show  its  disadvantages  as  regards  expenses 
of  working,  supposing  it  constructed : 

From  Westport  to  the  west  base  of  the  Un-kuk-oo-ap  mountains  is 
1,323  miles;  sura  of  ascents,  23,190  feet;  of  descents,  19,052  feet; 
length  of  equivalent  horizontal  line  for  the  route,  2,123  miles. 

Of  the  direct  route  from  the  point  at  the  western  base  of  the  XJn- 
kuk-oo-ap  mountains,  near  where  the  survey  under  Captain  Gunnison 
terminated,  to  the  Tah-ee-chay-pah  Pass,  there  is  no  survey  or  posi- 
tive information.  There  is  every  reason  to  belive  that  it  is,  for  the 
most  part,  a  desert  of  the  same  general  character  as  other  portions  of 
the  Great  Basin.  Supposing  the  route  to  be  a  straight  line,  with 
uniform  descent  from  the  Un-kuk-oo-ap  mountains  to  the  entrance  of 
the  Tay-ee-chay-pah  Pass,  in  latitude  35°  5',  (no  pass  being  known  to 
be  practicable  to  the  north  of  it  in  this  portion  of  the  Sierra  Nevada,) 
the  distance  will  be  430  miles,  and  the  descent  1,830  feet ;  the  equated 
horizontal  distance,  464  miles. 

From  the  entrance  of  the  Tay-ee-chay-pah  Pass  to  San  Francisco  is 
326  miles;  sum  of  ascents,  1,308  feet;  sum  of  descents,  4,608  feet; 
equated  length,  440  miles.  Adding  these  together,  with  the  equated 
distance  from  the  mouth  of  the  Kansas  to  the  west  base  of  the  Un- 
kuk-oo-ap  mountains,  we  have  the  total  equated  distance  from  West- 
port  to  San  Francisco,  3,027  miles — the  length  of  the  straight  hori- 
zontal line^  which  supposes  no  obstacle  to  be  avoided,  being  only  1,500 
miles. 

The  distance  from  Sevier  river  to  Great  Salt  lake  is  120  miles ;  sum  of 
ascents  and  descents,  1,600  feet;  equated  distance,  150  miles;  thence 
to  Benicia,  by  the  route  near  the  41st  parallel,  explored  by  Lieuten- 
ant Beckwith,  is  872  miles;  sum  of  ascents  and  descents,  15,200  feet: 
making  the  equivalent  horizontal  line  1,160  miles ;  which  added  to 
the  equated  distance  from  Westport  to  Sevier  river,  2,050  miles,  we 
have  a  total  of  3,360  miles,  as  the  equated  distance  by  this  route  from 
Westport  to  Benicia. 

Neither  in  soil,  climate,  productions,  population,  nor  in  any  other 
respect,  does  it  possess  advantages  superior  to  other  routes  favoring 
the  construction  and  working  of  a  railroad. 

The  exploration  of  this  route,  conducted  by  Captain  Gunnison,  of 
the  Corps  of  Topographical  Engineers,  exhibits  the  high  professional 
skill  and  sound  judgment  which  characterized  that  officer.  The  exten- 
sive and  reliable  information  which  he  collected,  and  the  exact  manner 
in  which  his  operations  were  conducted,  up  to  the  period  when  he  lost 
his  life  in  the  discharge  of  his  duty,  show  how  thoroughly  he  would 
have  completed  the  task  he  had  commenced,  and  how  great  a  loss  the 
service  sustained  in  his  untimely  death.  Several  of  his  civil  assist- 
ants fell  with  him,  and  the  charge  of  the  survey  devolved  upon  Lieu- 
tenant Beckwith,  of  the  artillery,  who  has  made,  from  the  neld-notes 
left  by  Captain  Gunnison,  a  thorough  report  of  his  explorations. 
Satisfied  of  the  impracticability  of  the  line  he  had  traversed,  Lieuten- 
ant Beckwith  commenced  an  exploration  eastward  from  the  Great  Salt 
lake,  to  connect  that  position  with  the  line  of  the  41st  parallel,  and 
then  returning  to  Salt  lake,  continued  the  survey  westward  to  the 
waters  of  the  Pacific.     This  work,  in  all  its  parts,  has  been  well  done, 
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ind  the  topography  well  represented.  More  than  ordinary  credit  is 
dae  to  this  officer,  as  the  task  performed  by  him  was  not  in  the  line 
of  his  usual  duties,  and  was  executed  without  the  aid  of  assistants,  and 
with  the  means  left  to  the  party  alter  a  season  of  field  operations. 

ROUTE  NEAR  THIRTY-FIFTH  PARALLEL  OF  NORTH  LATITUDE. 

The  general  features  which  have  determined  the  position  of  this 
route,  the  exploration  of  which  was  conducted  by  Lieutenant  A.  W. 
Whipple,  Topographical  Engineers,  are  the  extension,  west  and  east, 
of  the  interlocking  tributaries  of  the  Mississippi,  the  Rio  Grande,  and 
the  Colorado  of  the  West.  It  would  appear  to  possess  also  a  greater 
yearly  amount  of  rain  than  the  regions  immediately  north  and  south 
of  it — and,  as  a  consequence,  a  better  supply  of  fuel  and  timber. 

Commencing  at  Fort  Smith,  on  the  Arkansas  river,  about  270  miles 
from  the  Mississippi  at  Memphis,  the  route,  as  far  as  the  Antelope 
Hills  on  the  Canadian,  a  distance  of  400  miles,  may  follow  either  the 
valleys  of  the  Arkansas  and  Canadian,  or  a  shorty  line  perhaps,  but 
over  more  ground,  south  of  the  Canadian,  this  latter  route  branching 
again,  and  following  either  the  valley  of  the  Washita,  or  the  dividing 
ridge  between  it  ana  the  Canadian. 

From  the  Antelope  Hills  the  route  continues  along  the  bottom  of 
the  Canadian,  on  the  right  bank,  to  the  mouth  of  Tucumcari  creek, 
about  250  miles,  and  ascends  by  the  valley  of  Tucumcari,  or  by  that 
of  Pajarito  creek,  to  the  dividing-ridge  between  the  Canadian  and  the 
Pecos  rivers,  elevation  about  5,543  feet,  and  enters  the  valley  of  the 
latter.  It  follows  this  valley  until,  by  means  of  a  tributary,  it  rises 
to  the  high  table-land,  or  basin,  lying  east  of  the  Rocky  mountains, 
elevation  about  7,000  feet,  crosses  the  elevated  Salinas  basin,  30  miles 
wide,  the  lowest  point  being  6,471  feet,  and  gains  the  divide  in  the 
Rocky  mountains,  elevation  about  7,000  feet ;  from  which  point  it 
descends  to  Albuquerque,  or  Isleta,  on -the  Rio  Orande,  through  the 
San  Pedro  Pass ;  or  it  may  descend  to  the  Rio  Grande  by  the  valley 
of  the  Galisteo  river,  north  of  Sandia  mountain.  A  third  route  is 
indicated  along  the  valley  of  the  Pecos  to  its  headwaters ;  thence  to  an 
affluent  of  the  Galisteo ;  and  thence,  as  before,  to  the  Rio  Grande. 

Isleta,  on  the  Rio  Grande,  is  854  miles  from  Fort  Smith,  and  4,945 
feet  above  the  sea. 

Crossing  the  ridge  separating  the  Rio  Grande  from  the  Puerco,  the 
route  follows  the  valley  of  its  tributary,  the  San  Jos6,  to  one  of  its 
sources  in  a  pass  of  the  Sierra  Madre,  called  the  Camino  del  Obispo ; 
at  the  summit,  (elevation  8,250  feet,)  a  tunnel  three-fourths  of  a  mile 
long,  at  an  elevation  not  less  than  8,000  feet,  is  required,  when  the 
descent  is  made  to  the  Zuni  river  and  near  the  Pueblo  of  Zuni ;  the 
route  then  crosses,  over  undulating  ground,  to  the  Puerco  of  the  West, 
«t  the  Navajo  spring. 

Another  route  across  the  Sierra  Madre,  about  twenty  miles  further 
itoTth,  was  examined  by  Mr.  Campbell,  which  is  apparently  far  more 
Wable.  The  profile,  however,  is  not  from  reliable  instrumental 
^xanunation.  The  height  of  the  summit  is  about  7,750  feet  above  t\vo 
^^-  The  Puerco  of  the  West  heads  in  this  pass,  and  the  route  foV 
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lows  the  valley  of  this  stream,  (intersecting  the  other  line  at  Navajo 
spring,)  to  its  junction  with  the  Colorado  Chiquito  ;  then  the  valley  of 
that  stream  to  the  foot  of  the  southeastern  slopes  of  the  San  Francisco 
mountains,  elevation  4,775  feet ;  distance  from  Fort  Smith  1,182  miles, 
and  from  the  crossing  of  the  Rio  Grande  328  miles.  Here  it  ^cends 
to  the  dividing  ridge  between  the  waters  of  the  Gila  on  the  south,  and 
of  the  Colorado  of  the  West  on  the  north,  and  continues  (or  nearly  so) 
upon  it  for  about  200  miles,  to  the  Aztec  Pass,  elevation  6,281  feet ; 
distance  from  Fort  Smith  1,350  miles.  The  highest  point  reached 
upon  this  undulating  ridge  is  7,472  feet,  at  Lerorux's  spring,  at  the 
foot  of  the  San  Francisco  mountain.  From  the  Aztec  Pass,  the  descent 
to  the  Colorado  of  the  West  is  made  by  a  circuitous  route  northward 
along  valleys  of  its  tributaries,  the  largest  and  last  being  Bill  Wil- 
liams's fork,  the  mouth  of  which,  on  the  Colorado,  is  1 ,522  miles  from 
Fort  Smith,  and  at  an  elevation  above  the  sea  of  about  208  feet. 

The  Colorado  is  now  ascended  34  miles,  when  the  route,  leaving  it 
at  the  Needles,  follows  what  was  erroneously  supposed  to  be  the  valley 
of  the  Mohave  river,  but  which  proved  to  be  the  valley  of  a  stream, 
dry  at  the  time,  whose  source  was  in  an  elevated  ridge,  which  prob- 
ably divides  the  Great  Basin  from  the  waters  of  the  Colorado.  The 
summit  having  been  attained,  at  an  elevation  of  5,262  feet  above  the 
sea,  the  descent  is  made  to  Soda  lake,  the  recipient  at  some  seasons  of 
the  waters  of  the  Mohave  river,  1,117  feet  above  the  sea,  with  an 
average  grade  of  100  feet  to  the  mile  for  41  miles — the  steepest  grade 
yet  required  on  this  route.  From  Soda  lake  the  ascent  to  the  summit 
of  the  Cajon  Pass,  elevation  4,179  feet,  in  the  Sierra  Nevada,  is  made 
by  following  the  valley  of  the  Mohave  river.  The  summit  of  this 
pass,  by  the  line  of  location,  is  1,798  miles  from  Fort  Smith,  and  242 
from  the  point  of  crossing  the  Colorado.  Here  a  tunnel  of  2  J  or 
3-rV  miles  through  white  conglomerate  sandstone  is  required,  descend- 
ing to  the  west  with  an  inclination  of  100  feet  to  the  mile,  which 
grade  will  be  the  average  for  22  miles  into  the  valley  of  Los  Angeles, 
if  the  broken  character  of  the  hills  should  be  found,  upon  careful  ex- 
amination, to  admit  of  such  side  location  as  would  reduce  to  that  de- 
gree the  natural  grades  varying  between  90  and  171  feet  per  mile. 
Thence  to  the  port  of  San  Pedro  the  ground  is  favorable  for  location. 

The  principal  characteristics  of  this  route,  in  comparison  with  others, 
are,  probably,  its  passing  through  or  near  more  numerous  cultivable 
areas,  its  more  abundant  natural  supply  of  water  as  far  west  as  the 
Colorado,  and  the  greater  frequency  and  extent  of  forest  growth  on 
the  route  between  the  Rio  Grande  and  the  Colorado.  These  two 
latter  characteristics  entail  a  third,  however,  of  an  unfavorable  na- 
ture— the  large  sum  of  ascents  and  descents. 

Near  the  meridian  of  99°  the  change  from  fertile  land  to  unculti- 
vable  is  complete,  excepting  in  the  river  bottoms,  which  are  more  or 
less  fertile.  Some  portions  of  the  upper  valley  of  the  Canadian,  the 
upper  valley  of  the  Pecos,  the  valleys  of  the  Rio  Grande,  Zuiii,  Colo- 
rado Chiquito,  San  Francisco,  Colorado  of  the  West,  and  its  tribu- 
taries, possess  a  fertile  soil,  requiring  generally  irrigation  to  make  it 
productive.  That  portion  of  the  southwest  corner  of  the  Great  Basin 
traversed  by  this  route,  and  over  which  the  explorations  of  Lieutenant 
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Williamson  also  extended,  is  well  constituted  for  fertility,  its  barrenness 
resulting  from  the  absence  of  rain.  Generally  the  uncultivable  plains 
have  an  abundance  of  nutritious  grass,  though  there  are  extensive 
tracts  where  little  or  none  is  found. 

The  route  may  be  considered  sufficiently  well  supplied  with  good 
building-stone,  since  sandstones  suitable  for  the  bridge-building  re- 
quired are  reported  to  exist  in  the  generally  soft  trias  formation,  ex- 
tending from  Delaware  mountain,  on  the  Canadian,  to  the  Rocky 
mountains,  a  distance  of  600  miles. 

Fores t^growth,  furnishing  timber  of  size  suitable  for  ties  and  lum- 
ber for  railroad  uses,  is  found  in  the  following  localities:  continuously 
on  the  route  east  of  longitude  97° ;  in  or  near  the  Pecos  valley ;  in  the 
Bocky  mountains  and  Sierra  Madre;  in  the  Mogollon  mountains, 
(south  of  the  route,)  in  which  the  Colorado  Chiquito  and  some  of  its 
tributaries  rise ;  on  the  slopes  of  the  San  Francisco  mountain ;  and  con- 
tinuously, with  short  intervals,  for  more  than  120  miles;  and  on  the 
Sierra  Nevada.  The  distances  apart  of  these  points  of  supply  are  re- 
spectively 540  miles,  100  miles,  150  miles ;  from  the  Sierra  Madre  to 
San  Francisco  mountain,  250  miles;  then  for  a  space  of  about  120 
miles  the  supply  may  be  considered  continuous ;  thence  to  the  Sierra 
Kevada,  420  miles.  If  the  road  be  built  from  the  two  termini,  the 
greatest  spaces  over  which  ties,  lumber,  &c.,  must  be  brought  by  it 
are  400  and  500  miles.  The  route,  therefore,  in  comparison  with 
others,  is  favorably  circumstanced  in  this  respect. 

The  same  localities  will  supply  fuel ;  and,  in  addition,  the  coal-fields 
of  Delaware  mountain  will  furnish  the  eastern  portion  of  the  route 
where  wood  cannot  be  economically  used.  It  is  reported  that  coal 
exists  in  several  localities  in  the  Rocky  mountains,  both  east  and  west 
of  the  Rio  Grande,  near  this  route,  but  there  is  no  positive  and  re- 
liable information  that  it  has  been  found  in  sufficient  quantities  for 
profitable  mining. 

The  route  for  540  miles  east  of  the  Sierra  Nevada,  must  receive  its 
fuel  from  the  ports  of  the  Pacific. 

Over  portions  of  this  route,  as  upon  all  others,  no  fuel  whatever, 
not  even  sufficient  for  working  parties,  will  be  found.  The  greatest 
distance  over  which  this  total  absence  of  fuel  exists,  is  between  the 
Colorado  and  Mohave  rivers,  115  miles. 

The  exact  distances  over  which  water  is  not  found  at  certain  seasons 
are  not  stated. 

Between  the  100th  meridian  and  the  Pacific  there  are  spaces  desti- 
tute of  it,  where,  from  the  known  character  of  the  geological  struc- 
ture, there  is  no  doubt  that  sufficient  supplies  can  be  obtained  either 
by  deep  common  wells,  artesian  wells,  or  reservoirs. 

These  more  abundant  supplies  of  timber  and  water,  west  of  the 
Rio  Grande,  are  attained  at  the  expense  of  great  elevation  and  some- 
what rugged  ground. 

The  (Jalisteo  Pass  in  the  Rocky  mountains,  and  the  passes  in  the 
Sierra  Madre,  being  wide  openings,  or  valleys,  rather  than  mountain 
psses,  no  difficulty  need  be  apprehended  from  snow,  even  if  it  fell  to 
greater  depths  than  those  known ;  over  the  remainder  of  the  route  no 
difficulty  from  this  cause  is  to  be  met  with. 
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The  sum  of  the  ascents  from  San  Pedro  to  Fort  Smith  is  24,641 
feet;  of  descents,  21,171  feet;  equivalent,  in  the  cost  of  working  the 
road,  to  an  increased  horizontal  distance  of  924.5,  which  added  to  the 
length  of  the  line  of  location  1,892  miles,  gives  for  length  of  equated 
distance  2,816  miles. 

The  general  features  of  the  country  indicated  lines  for  examination 
at  more  than  one  point,  which  will  probably  greatly  improve  the  route 
by  reducing  the  ascents  and  shortening  distances.  The  party  was, 
however,  unable  to  examine  them. 

The  heaviest  grades  that  will  probably  be  required  on  the  route 
from  Fort  Smith  to  San  Pedro,  do  not  equal  those  in  use  on  the  Bal- 
timore and  Ohio  railroad. 

The  description  of  the  topographical  features  of  the  route  is  not 
sufficiently  minute  to  enable  one  to  form  a  satisfactory  opinion  of 
the  difficulties  of  ground  to  be  encountered,  and,  consequently,  of  the 
probable  cost  of  the  formation  of  the  road-bed.  Lieut.  Whipple 
assimilates  the  several  portions  of  the  route  to  roads  already  built, 
possessing,  as  nearly  as  possible,  similar  features  and  difficulties. 

Four  hundred  and  eighty  (480)  miles  of  the  route  are  assimilated 
to  the  Hudson  River  railroad,  151  miles  to  the  Worcester  and  Albany 
railroad,  (Western  railroad,)  and  374  miles  to  the  Baltimore  and 
Ohio  railroad — making  1,005  miles  assimilated  to  railroads  among 
the  most  costly  that  have  been  constructed  in  the  United  States. 

The  impression  given  by  the  description  of  the  route  in  the  report 
induces  the  opinion  that  the  ground  is  more  favorable  than  the  com- 
parison of  Lieut.  Whipple  supposes. 

Assuming  this  assimilation  to  be  correct,  and  bringing  the  estimate 
to  a  uniform  standard  of  increased  cost  over  eastern  prices  and  of 
equipment,  the  estimated  cost  of  the  route  from  Fort  Smith  to  San 
Pedro  becomes  $169,210,265. 

This  estimate  is  believed  to  be,  as  above  stated,  in  excess ;  but  the 
data  for  reducing  it  have  not  yet  been  reported  to  the  department. 

Should  it  be  desired  to  reach  San  Francisco  by  the  Tulares  and  San 
Joaquin  valleys,  the  route  should  leave  the  Mohave  valley  some  30 
miles  before  reaching  the  entrance  to  the  Cajon  Pass,  1,768  miles 
from  Fort  Smith — elevation  about  2,555  feet — and  proceed  across  the 
southwest  corner  of  the  Great  Basin  towards  the  Tah-ee-chay-pah 
Pass,  reaching  its  entrance  at  an  elevation  of  3,300  feet,  in  a  distance 
of  about  80  miles.  The  route  from  this  point  is  coincident  with  that 
hereafter  described  for  the  32d  parallel. 

The  sum  of  ascents  from  San  Francisco  to  Fort  Smith,  by  the  route 
from  Mo'have  river  to  Tay-ee-chay-pah  Pass,  is  25,570  feet;  of  de- 
scents, 25,100  feet;  the  equivalent  in  miles  of  horizontal  road  is  963 
miles,  which  added  to  the  location-distance  between  those  two  points, 
2,174  miles,  gives  for  equated  length  of  road  3,137  miles. 

The  exploration  of  the  route  by  Lieut.  Whipple,  and  his  report 
thereon,  are  entitled  to  the  highest  commendation,  for  the  completion 
of  the  work  in  all  its  parts,  the  full  and  exact  observations  which  he 
made  for  the  determination  of  longitudes  and  latitudes,  and  the  wide 
range  of  scientific  research  which  he  instituted  into  all  the  collateral 
branches  connected  with  the  question  which  his  exploration  was  de- 
signed to  solve. 
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ROUTE  NEAR  THE  THIRTY-SECOND  PARALLEL  OF  NORTH  LATITUDE. 

Among  the  considerations  which  determine  the  general  position  of 
the  route  near  the  32d  parallel,  are  the  low  elevation  of  the  mountain 
passes  in  this  latitude,  and  their  favorable  topographical  features,  as 
well  as  those  of  the  table-lands,  extending  over  more  than  1,000  miles 
of  the  route  ;  the  favorable  character  of  the  surface  generally,  on  the 
route,  by  which  the  most  costly  item  of  construction  in  railroads,  the 
formation  of  the  road-bed,  is,  in  a  great  measure,  avoided  ;  the  short- 
ness of  the  line,  1,600  miles,  from  the  navigable  waters  of  the  Missis- 
sippi to  the  Pacific,  and  the  temperate  climate  on  the  elevated  portions 
in  this  southern  latitude. 

The  explorations  made  upon  this  route  are,  from  Preston,  on  Red 
river,  to  the  Rio  Grande,  by  Captain  John  Pope,  Topographical  En- 
rineers ;  from  the  Rio  Grande,  near  Fort  Fillmore,  to  the  Pimas  vil- 
lages, on  the  Gila,  by  Lieutenant  John  G.  Parke,  Topographical 
Engineers.  From  the  Pimas  villages  to  the  mouth  of  the  Gila,  the 
reconnaissance  in  New  Mexico  and  California  of  Major  W.  H.  Emory, 
Topographical  Engineers,  in  1846,  has  been  used;  and  from  the  mouth 
of  the  Gila  to  San  Francisco,  the  exploration  of  Lieutenant  R.  S. 
Williamson,  Topographical  Engineers,  has  furnished  the  data. 

Fulton,  on  the  Red  river,  about  150  miles  from  the  Mississippi 
may  be  considered  the  eastern  terminus  of  the  route,  although 
the  examination  of  Captain  Pope  extends  only  to  Preston,  133 
miles  further  west.  A  direct  line  from  Fulton  to  the  point  on  the 
eastern  border  of  the  Llano  Estacado  selected  by  Captain  Pope  for 
crossing  it,  would  give  more  favorable  ground  than  that  traversed 
by  him  between  Preston  and  this  point ;  the  latter  in  a  distance  of  352 
miles  gives  generally  easy  grades  and  cheap  construction  through  a  . 
country  alternately  wooded  and  open,  abundantly  supplied  with 
water  and  fuel,  and  with  forest  growth  suitable  for  ties  and  lumber 
for  two-thirds  of  the  length.  From  Fulton  to  the  eastern  border  of 
the  Llano  Estacado  is  485  miles,  370  of  which  are  wooded. 

The  exploration  of  Captain  Pope  comprised  three  distinct  belts  of 
country,  the  first  of  which  has  been  just  described  above.  The  second 
is  the  Llano  Estacado,  whose  mean  elevation  is  4,500  feet,  the  smooth 
surface  of  which  along  the  route  proposed,  125  miles  from  the  eastern 
bonier  to  the  Pecos  river,  presents  in  this  respect  great  facilities  for 
the  construction  of  a  railroad.  It  is,  however,  at  certain  seasons  of 
the  year  destitute  of  water,  is  scantily  supplied  with  grass,  and  not  a 
single  tree  is  to  be  seen  upon  it.  Its  geological  formation  is  such  as 
to  render  the  success  of  obtaining  water  by  artesian  wells,  at  moderate 
depths,  highly  probable.  During,  and  for  some  time  subsequent  to 
the  rainy  season,  there  are  here,  as  on  most  othei;  arid  plains,  numer- 
ous ponds,  the  contents  of  which  might  be  collected  in  reservoirs ;  but 
the  distance  from  the  Colorado  Springs  to  the  Pecos,  125  miles,  is  not 
80  great  as  to  form  a  serious  obstacle  to  the  working  of  a  railroad. 

Between  the  Pecos  and  the  Rio  Grande,  163  miles,  three  mountain 
chains  rise  from  the  table-lands,  the  Guadalupe,  Hueco,  and  Organ 
'^^untains.  The  Guadalupe  mountain  is  crossed  without  a  tunnel, 
elevation  of  summit  5,717  feet,  and  with  a  grade  of  108  feet  to  the 
ittile  for  22  miles.     A  high  viaduct  and  heavy  cutting  and  filling  for 
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three  miles  near  the  summit,  form  the  costly  and  difficult  part  of  the 
pass.  The  Waco  Pass  is  still  more  favorable,  the  greatest  grade 
being  about  80  feet  to  the  mile;  the  elevation  of  the  summit,  4,812 
feet.  The  Organ  mountain  is  turned  just  before  reaching  the  Rio 
Grande  at  Molino  and  El  Paso. 

A  peculiarity  of  the  mountains  in  the  western  part  of  the  conti- 
nent, in  this  and  other  latitudes,  is,  that  they  have  no  intervening 
deep  secondary  valleys  between  the  main  chain  and  the  plains.  Over 
the  usually  uniform  and  smooth  surface  of  these  last,  the  general 
elevation  of  which,  between  the  Pecos  and  the  Rio  Grande,  is  from 
4,000  to  4,500  feet,  the  valley  of  the  Rio  Grande  is  attained  near  Molino, 
at  an  elevation  of  3,830  feet,  and  at  a  distance  of  787  miles  from 
Fulton. 

The  region  between  the  Rio  Grande  and  the  Pimas  villages  on  the 
Gila,  just  above  which  point  the  latter  leaves  the  mountain  region, 
may  be  described  as  a  great  plain,  interrupted  irregularly  and  confu- 
sedly by  bare,  rugged,  abrupt,  isolated  mountains  or  short  ranges, 
around  or  through  the  passes  in  which  a  railroad  may  be  constructed 
with  quite  practicable  grades.  The  mean  elevation  of  this  plain,  or 
series  of  basins  into  which  the  ridges  divide  it,  is  about  4,100  feet", 
the  mean  elevation  of  the  summits  of  the  passes  through  the  ridges  is 
4,700  feet,  the  highest,  through  theChiricahui  range, being  5,180  feet. 
Except  through  the  passes,  the  surface  is  so  smooth  as  to  require  but 
little  preparation  to  receive  the  superstructure  of  a  railroad ;  and  even 
in  the  two  most  difficult  of  the  passes,  the  natural  slope  of  the  ground 
may  be  used  for  a  railroad  until  the  construction  of  the  road  reduces 
the  cost  of  materials  and  supplies  to  the  lowest  rates.  In  one  of  these 
two  passes  (the  Chiricahui)  the  steepest  natural  slope  is  194  feet  per 
mile  for  2^  miles.  In  the  second  pass  the  steepest  natural  slope  is 
240  feet  per  mile  for  three-fourths  of  a  mile.  Both  these  grades  are 
within  the  power  of  a  thirty-ton  engine,  carrying  200  passengers  and 
baggage. 

In  one  case  deep  cutting  in  rock,  or  a  tunnel  near  the  surface,  at  the 
summit,  with  heavy  side  cutting  and  high  embankments  for  short  dis- 
tances ;  and,  in  the  other,  a  short  cut  of  60  feet,  probably  through 
rock,  are  proposed  by  Lieut.  Parke,  to  attain  grades  of  46  feet  and  90 
feet  per  mile,  or  less  by  increasing  distance. 

The  great  difficulty  experienced  in  crossing  this  district  is  in  the 
long  distances  over  which  no  water  is  found  at  certain  seasons.  The 
survey  by  Lieut.  Parke  was  made  during  the  dryest  season  of  the 
year,  and,  irrespective  of  the  springs  found  at  intermediate  points,  the 
whole  distance  oetween  the  two  rivers,  Rio  Grande  and  Gila,  may  be 
divided  into  five  spjices,  varying  from  80  to  53  miles  in  length,  at  the 
termination  of  which  large  permanent  supplies  of  water  are  found  at 
the  most  unfavorable  season  of  the  year. 

These  spaces  and  points  are — 

From  the  Rio  Grande  to  the  Rio  Mimbres 71  miles. 

From  the  Rio  Mimbres  to  the  stream  of  the  Valle  de  Sauz. . .  72      '* 

From  the  Valle  de  Sauz  to  the  San  Pedro 80      ** 

From  the  San  Pedro  to  Tuczon 58      ^' 

From  Tuczon  to  the  Gila 79      '* 
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Not  counting  the  stream  of  the  Valle  de  Sauz,  the  distance  from 
the  Rio  Mimbres  to  the  San  Pedro  is  152  miles;  which  distance 
is  not  8o  great  that  railroad  trains  could  not  cross  it  without  water, 
special  arrangements  having  been  made  for  the  purpose.  But  this 
is  the  worst  aspect  of  the  case.  At  other  seasons  the  supply  of 
water  is  more  abundant,  and  lakes  and  ponds  are  formed  upon  the 
plains,  which  may  be  drained  into  tanks ;  and  the  geological  forma- 
mation  is  such  as  to  indicate  the  existence  of  sufficient  supplies  of 
water  beneath  the  surface,  which  may  be  brought  to  it  by  artesian 
welJs. 

The  line  proposed  by  Lieut.  Parke  leaves  the  Rio  Grande  near  Fort 
Fillmore,  35  miles  from  Molino,  between  which  points  the  river,  where 
confined  to  one  channel,  is  about  300  yards  wide,  crosses  the  district 
just  described,  and  enters  the  valley  of  the  Gila  near  the  Pimas  vil- 
lages, the  elevation  above  the  sea  being  1,365  feet.  The  route  then 
follows  this  river  to  its  junction  with  the  Colorado,  a  distance  of  223 
miles,  with  a  general  slope  of  5.6  feet  per  mile.  The  Gila,  in  this 
distance,  flows  through  a  plain  with  occasional  mountains,  ridges,  and 
peaks;  its  valley  is  highly  favorable  to  cheap  construction  trom  its 
generally  smooth  surface,  and  from  not  being  liable  to  freshets. 

From  the  point  now  attained,  the  nearest  port  in  our  territory  is 
San  Diego,  but  the  passes  of  the  intervening  coast-range  are  very  dif- 
ficult, if  not  impracticable,  and  the  route  is  forced  northward  to  the 
San  (xorgonio  Pass,  which  is  much  the  most  favorable  of  the  passes  in 
the  Coast  range  explored  by  Lieut.  Williamson  for  this  route.  It  is 
an  open  valley,  from  two  to  five  miles  wide,  the  surface  smooth  and 
unbroken,  atfording,  in  its  form  and  inclination,  every  facility  to  the 
building  of  a  railroad.  The  entrance  of  this  pass  is  133  miles  from 
the  mouth  of  the  Gila,  in  a  straight  line  over  the  Colorado  desert,  a 
smooth  and  nearly  horizontal  plain,  requiring  but  little  preparation 
for  the  superstructure  of  a  railroad.  Thirty-five  miles  of  this  is  a 
gravel  plain;  the  remainder  is  alluvial  soil,  which  only  needs  irriga- 
tion to  be  highly  productive.  On  this  latter  soil,  water  is  found  at 
a  depth  of  30  feet. 

The  steepest  natural  slope,  in  ascending  to  the  summit  of  this  valley 
pass,  (elevation  2,808  feet,)  is  132  feet  per  mile  for  two  miles. 

San  Diego  and  San  Pedro  can  be  reached  by  lines  of  about  equal 
length  from  the  San  Gorgonio  Pass.  To  the  former,  the  first  section 
of  the  route  to  San  Luis  Rey  (about  75  miles  long)  would  pass  through 
a  country  generally  favorable  to  the  construction  of  a  railroad,  being 
a  plain  with  numerous  hills  from  500  to  1,000  feet  high,  irregularly 
distributed  on  its  surface,  between  and  around  which  a  road  may  be 
carried  with  favorable  grades.  Between  San  Luis  Rey  and  San  Diego, 
however,  about  40  or  45  miles,  the  coast  is  cut  into  numerous  deep 
intricate  gullies  by  the  drainage  of  the  plain. 

To  San  Pedro,  about  125  miles,  the  route  lies  almost  wholly  over 
the  same  description  of  ground  as  that  constituting  the  first  section  of 
flie  San  Diego  route,  and  avoids  the  obstacles  presented  by  the  second. 
^  is,  therefore,  assumed  that  the  terminus  of  this  route  should  be  at 
B»a  Pedro,  the  point  which  it  has  now  reached.     It  may,  however,  be 
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proper  to  remark  that  San  Pedro  is  an  open  roadstead,  and  would  re- 
quire the  construction  of  a  breakwater  to  constitute  it  a  safe  harbor. 

From  the  report  of  Captain  Pope,  it  would  appear  that  the  belt  of 
fertile  land  which  lies  on  the  west  side  of  the  Mississippi  throughout 
its  length,  extends  on  this  route  nearly  to  the  headwaters  of  the 
Colorado  of  Texas,  in  about  longitude  102° — that  is,  about  three 
degrees  further  west  than  on  the  more  northern  routes.  The  evidence 
adduced  in  support  of  this  opinion  is  not,  however,  conclusive ;  and 
until  it  is  rendered  more  complete,  the  fertile  soil  must  be  considered 
in  this,  as  in  other  latitudes,  to  terminate  about  the  99th  meridian. 
Thence  to  the  Pacific  slopes  the  route  is  over  uncultivable  soil,  though 
generally  grassed,  the  exceptions  being,  as  on  the  route  of  the  35th  par- 
allel, in  portions  of  the  valleys  of  the  Pecos,  Rio  Grande,  Gila,  and  Colo- 
rado of  the  West.  The  table-land^  and  mountain  slopes  are  usually  well 
covered  with  grama-grass,  and  in  New  Mexico  have  supported  immense 
herds  of  cattle.  There  are  exceptions  to  this,  however,  on  the  greater 
portion  of  the  Llano  Estacado,  on  portions  of  the  plains  between  the 
Rio  Grande  and  the  Gila ;  and  (comprised  in  that  space)  from  Tuczon 
to  the  Gila,  80  miles,  there  is  no  grass  on  the  route  travelled,  nor  is 
it  to  be  found  on  the  Lower  Gila  valley;  occasional  patches  of  bunch- 
grass  only  being  found  on  the  plain,  and  a  species  of  grama-grass 
sometimes  upon  the  mountain  sides.  No  grass  is  found  on  the  Colo- 
rado desert,  135  miles  along  the  line  of  location. 

The  length  of  the  route  through  this  generally  uncultivable  soil  is 
1,210  miles.  Upon  descending  from  the  summit  of  the  San  Gorgo- 
nio  Pass,  on  the  route  to  San  Pedro,  the  soil  is  fertile,  and  either 
well  watered  or  can  be  irrigated. 

The  climate  throughout  the  route  is  salubrious,  the  heat  due  its 
southern  latitude  being  moderated  by  the  elevation  of  the  table-lands. 
On  the  Colorado  desert  it  is  torrid,  but  not  unhealthy,  and  much  of 
the  country  west  of  the  Sierra  Nevada  and  Coast  range  is  celebrated 
for  health  and  agreeableness. 

The  principal  characteristic  of  this  route  is  the  great  extent  of  high, 
arid,  smooth,  and  nearly  horizontal  table-lands  which  it  traverses, 
reaching  an  elevation  of  4,000  feet  upon  the  dividing  ridge  between 
the  Brazos  and  Colorado  rivers  of  Texas,  near  which  elevation  it  con- 
tinues until  it  descends  from  the  pass  of  the  Sierra  de  Santa  Catarina 
to  the  Gila  river,  a  space  of  nearly  600  miles.  The  elevation  at  the 
summit  of  the  Llano  Estacado  is  4,700  feet,  and  in  the  passes  of  the 
Guadalupe  and  Waco  mountains,  east  of  the  Rio  Grande,  5,700  and 
4,800  feet,  respectively.  Between  the  Rio  Grande  and  the  Gila,  the 
greatest  elevation,  which  is  twice  attained,  is  5,200  feet;  the  mean 
elevation,  before  the  descent  to  the  Gila  is  commenced,  being  4,100 
feet.  From  the  eastern  edge  of  the  Llano  Estacado  to  the  pass  of  San 
Gorgonio,  1,052  miles,  the  route  crosses  three  rivers,  the  Pecos,  the 
Rio  Grande,  and  the  Great  Colorado  of  the  West.  The  peculiar  feat- 
ures of  the  arid  region  over  which  the  route  lies  from  the  eastern  edge 
of  the  Llano  Estacado  to  the  summit  of  the  San  Gorgonio  Pass,  prove, 
when  closely  examined,  to  be  most  favorable  to  the  construction  of  a 
railroad,  since  they  obviate  to  a  great  degree  the  necessity  of  the  most 
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costly  item  of  railroad  construction,  the  preparation  of  the  road-bed 
for  the  superstructure  ;  this  preparation,  with  few  and  limited  excep- 
tions, throughout  a  distance  of  about  1,000  miles,  having  been  already 
made  by  nature.  This  item  amounts  to  from  one-half  to  three-fourths 
of  the  whole  cost  of  a  railroad.  Draining  and  ballasting  are  also 
dispensed  with  at  the  same  time.  Over  the  remaining  portions  of  the 
route,  the  ground  is  generally  favorable  to  the  construction  of  the  road- 
bed. The  mountain  passes  are,  of  their  kind,  highly  favorable,  those 
west  of  the  Rio  Grande  requiring  no  diffi(jult  engineering  for  location 
through  them,  and  but  little  rock  excavation  or  expensive  embankment 
and  side-cutting.  The  Guadalupe  and  Hueco  Passes  are  more  dfi- 
ficnlt. 

The  most  unfavorable  supposition  for  supplies  of  ties  and  lumber 
for  the  construction  of  that  portion  of  the  route  between  the  eastern 
limit  of  the  Llano  Estacado  and  the  summit  of  the  San  Gorgonio  Pass, 
1,052  miles,  is  that  they  are  to  come  from  either  end  of  the  road,  from 
300  miles  east  of  the  Llano  Estacado,  and  from  the  port  of  San  Pe- 
dro on  the  Pacific,  1,400  miles  apart. 

It  is  supposed  that  the  road  is  to  be  built  from  both  ends,  in  sections 
not  greater  than  50  miles  each,  and  made  to  aid  in  building  itself,  trans- 
porting its  own  material,  &c. ,  so  far  as  the  proper  adjustment  of  economy 
of  time  and  means  will  admit ;  this  would  bring  the  mean  cost  of  lumber 
over  this  distance  of  1,052  miles  to  $52^  per  1,000  feet,  and  the  mean 
cost  of  ties  to  $1,760  per  mile. 

The  worst  case  having  been  examined,  it  remains  to  be  said  that 
ties  and  lumber  fcan  be  obtained  on  and  near  this  portion  of  the  route 
from  the  Guadalupe  and  Hueco  mountains,  from  the  headwatefs  of 
the  Rio  Mimbres,  from  the  Pinal  Lleno,  from  the  Salinas  river  (tribu- 
tary of  the  Gila)  and  headwaters  of  the  San  Francisco,  and  from  the 
San  Bernardino  mountains  of  the  Coast  range ;  which  sources  of  sup- 
ply, the  length  apart  of  the  most  distant  being  500  miles,  may  be 
lound  to  materially  obviate  the  necessity  of  transporting  lumber  from 
the  two  ends  of  the  road. 

The  a>al  of  the  Brazos  and  that  from  Puget  sound  may  be  used 
over  the  1,200  miles  from  San  Pedro,  to  within  200  miles  of  the  Bra- 
zos, at  a  mean  cost  per  ton  of  $16. 

The  portions  of  the  route  where  unusual  means  must  be  resorted  to 
for  supplies  of  water,  have  already  been  pointed  out.  Under  the 
most  unfavorable  suppositions,  the  cost  per  mile,  over  these  portions, 
of  obtaining  water  by  artesian  wells,  will  not  probably  exceed  $1,000, 
an  expenditure  greatly  overbalanced  by  the  saving  in  road-bed  for- 
mation, from  the  regularity  and  smoothness  of  surface  of  the  arid  re- 
gions. 

The  mode  and  probable  cost  of  obtaining  water  at  short  distances 
in  these  dry  regions,  by  artesian  wells,  reservoirs,  and  deep  common 
wells,  are  discussed  in  the  accompanying  detailed  reports.  The  prac- 
ticability of  the  method  by  artesian  wells  is  now  being  subjected  to 
triaU.  If  these  should  fail,  of  which,  however,  in  the  Llano  Esta- 
cado, there  is  little  probability,  the  permanent  streams  and  large 
springs  are  sufficiently  near  for  the  purposes  of  a  railroad  ;  and  sinco 
3^ 
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its  construction  over  these  districts  will  require  small  working  parties, 
the  expense  of  supplying  them  with  water  and  fuel,  when  necessary, 
will  not  largely  increase  the  cost  of  construction.  It  is  probable  that 
the  region  between  the  Kio  Grande  and  the  Gila,  350  miles  by  the 
route  explored,  is  more  arid  than  corresponding  regions  on  the  more 
northern  routes,  but  the  construction  of  works  of  an  unusual  kind  on 
railroads  for  supplies  of  water,  are  as  essential  on  all  these  routes  as 
upon  that  now  under  consideration. 

The  length  of  this  route  from  Fulton  to  San  Pedro  is...     1,618  miles. 

The  sum  of  the  ascents  and  descents 32,784  feet; 

To  overcome  which  is  equivalent,  in  the  cost  of  working 
the  road,  to  traversing  a  horizontal  distance  of  621 
miles;  and  the  equated  length  of  the  road  is 2,239  miles. 

The  estimated  costis $68,970,000 

EXTENSION  OF  THE  ROUTE  OF  THE  THIBTYHSECOND  PARALLEL  TO  SAN  FRANCISCO. 

For  a  connexion  with  the  Bay  of  San  Francisco,  the  most  direct 
route  from  the  San  Gorgonio  Pass  would  be  through  one  of  the  pass- 
es leading  from  the  plain  of  Los  Angeles  to  the  valley  of  Salinas 
river.  The  practicability  of  these  passes  is  yet  to  be  determined,  and 
an.exploration  is  now  being  made  for  this  purpose.  With  the  inform- 
ation now  possessed,  the  Bay  of  San  Francisco  must  be  reached  by 
crossing  the  Coast  range  to  the  Great  Basin,  passing  over  its  south- 
western extremity,  then  crossing  the  Sierra  Nevada  and  descending 
to  the  Tulares  valley. 

The  best  pass  by  which  to  reach  the  Great  Basin  is  the  "  New 
Pass,"  made  known  by  Lieutenant  Williamson's  explorations. 

Descending  from  the  summit  of  the  San  Gorgonio  Pass  to  the  town 
of  San  Bernardino,  24  or  25  miles  distant,  with  natural  slopes  less 
than  80  feet  per  mile,  excepting  for  1.3  mile,  where  the  slope  is  127 
feet  per  mile,  the  route  to  the  Mission  and  Low  Pass  of  San  Fer- 
nando (about  100  miles  from  the  summit  of  San  Gorgonio)  is  over  a 
country  giving  gently  undulating  grades,  and  in  other  respects  fa^ 
vorable  to  construction,  in  fertile  soil,  building-stone,  water,  and  fiiel. 

The  San  Fernando  Pass  is  about  eight  miles  through.  Its  summit 
has  an  elevation  of  1,949  feet.  A  tunnel  is  required  one-third  of  a 
mile  long,  through  soft  sandstone,  203  feet  below  the  summit.  An 
ascent  of  620  feet  is  made  on  the  south  side,  with  grades  of  155  feet 

Ser  mile  for  four  miles  along  the  natural  slopes,  which  cannot  be  re- 
uced  by  side  location  without  great  expense,  and  a  descent  of  four 
miles  of  115  feet  per  mile,  with  heavy  side-cutting  in  earth  on  the 
north  side.  The  ascent  to  the  New  Pass  in  the  valley  of  Santa  Clara 
is  now  begun,  and  with  a  cut  of  50  feet  for  a  short,  distance  at  the 
summit  in  drift,  the  summit  is  attained  in  29  miles  over  natural 
slopes  without  side  location,  and  with  grades  varying  from  65  to  1Q5 
feet  per  mile.  For  the  space  of  one  mile  on  the  ascent,  the  mount- 
ains close  in  precipitously,  and  the  streams  wind  abruptly ;  and  it  may 
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be  necessary  here  to  cnt  two  or  perhaps  three  short  tunnels,  from  100 
to  300  feet  long,  through  slaty  granite.  The  elevation  of  the  summit 
is  3,164  feet.  Descending  to  the  Great  Basin,  cutting  and  filling  will 
be  required  for  two  or  three  miles  to  adjust  the  natural  slope  to  the 
grade  west  of  the  summit.  After  that,  and  until  descending  into  the 
Tulares  valley  by  the  Tah-ee-chay-pah  Pass,  a  distance  of  about  70 
miles,  the  ground  will  require  little  preparation  for  the  superstruc- 
ture. The  lowest  level  descended  to  in  the  Great  Basin  is  .about 
2,900  feet. 

The  Tah-ee-chay-pah  Pass,  first  explored  throughout  by  Lieutenant 
R.  S.  Williamson,  is  the  most  favorable  in  this  part  of  the  Sierra 
Nevada.  Its  summit  is  a  nearly  horizontal  prairie  for  7^  miles.  The 
elevation  of  its  entrance  from  the  Great  Basin  is  3,300  feet,  from 
which  the  natural  slope  ascends  at  the  rate  of  22  feet  to  the  mile  for 
12  miles,  then  at  80  feet  per  mile  for  9  miles,  to  the  prairie  summit. 

The  descent  to  the  Tulares  valley  is  15A  miles  by  the  natural  slopes, 
which  vary  from  153  to  192  feet  per  mile,  a  side  location  in  earth- 
cutting  giving  an  average  grade  of  144  feet  per  mile  for  17  miles, 
which  may  be  reduced  still  further  by  an  extension  to  21  miles — the 
Tulares  valley  being  entered  at  an  elevation  of  1,489  feet.  There  are 
two  intervals  of  13  and  17  miles  in  the  Great  Basin  where  there  is  no 
water.  Artesian  wells  here,  as  in  the  similar  formations  between  the 
Rio  Grande  and  the  Gila,  will  probably  reach  supplies  at  moderate 
depths.     Deep  common  wells  may  be  successfully  resorted  to. 

The  natural  slopes  of  the  three  passes  just  considered  are  within  the 
power  of  a  30-ton  engine  with  a  load  of  200  passengers,  each  with  100 
pounds  of  baggage. 

Supposing  20-ton  engines  used,  and  that  they  carried  the  maximum 
loads  adapted  to  the  other  portions  of  the  road,  where  the  greatest 
erades  are  40  feet  to  the  mile,  it  would  be  necessary  to  divide  this  load 
mto  three  parts  to  pass  a  grade  of  150  feet  per  mile ;  and  the  grades 
being  brought  to  that,  its  disadvantage  consists  in  the  expense  of  two 
additional  engines  worked  through  the  passes. 

From  the  head  of  the  Tulares  valley,  the  navigable  waters  of  the 
Bay  of  San  Francisco  may  be  reached  in  several  ways. 

The  eastern  side  of  the  Tulares  and  San  Joaquin  valleys  is  inter- 
sected by  numerous  streams  from  the  Sierra  Nevada.  The  western  is 
bounded  by  the  Coast  chain,  and  has  few  streams.  That  part  of  the 
Tulares  valley  between  Kern  and  San  Joaquin  rivers,  a  space  of  150 
miles,  having  a  soft  alluvial  soil,  is,  at  certain  seasons,  miry;  a  road, 
therefore,  extending  through  it,  should  keep  near  the  foot-slopes  of 
the  mountains.  From  the  Tah-ee-chay-pah  Pass  to  the  best  point  of 
crossing  Kern  river,  21^  miles,  the  route  passes  over  a  dry,  dusty 
plain,  destitute  of  water  and  fuel,  the  soil  of  which  is  not  well  consti- 
tuted for  fertility. 

From  the  crossing  of  Kern  river  to  the  second  crossing  of  the  San 
Joaquin^  near  Grayson's,  the  numerous  river-beds  or  bottoms  should 
be  crossed  on  piles,  the  spaces  varying  from  50  to  300  feet — the  great- 
est width  to  be  spanned  not  exceeding  100  feet.  From  Tah-ee-chay- 
pah  Pass  to  the  Straits  of  Martinez,  the  location  distance  would  be 
288  miles.     The  most  direct  route  to  San  Francisco  from  the  Tah-ee- 
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chay-pah  Pass  will  be  found  through  one  of  the  passes  known  to  exist 
in  the  mountain  range  separating  the  Tulares  and  San  Joaquin  val- 
leys from  those  of  the  Salinas  and  San  Jose  rivers.  The  distance 
through  it  is  about  10  miles;  the  elevation  of  the  passes  about  600 
feet.  From  Tah-ee-chay-pah  Pass  the  route  should  cross  to  the  west- 
ern side  of  the  Tulares  valley,  around  the  head  of  the  lakes,  and  enter 
the  Salinas  valley  as  soon  as  practicable. 

The  soil  of  the  Tulares  valley,  north  of  Kern  river,  and  of  the  San 
Joaquin  valley,  is  well  constituted  for  fertility,  and  needs  merely  the 
proper  amount  of  water  to  be  highly  productive.  Sufficient  water 
and  fuel  for  working  parties  can  be  found  at  convenient  distances  on 
this  section,  (excepting  where  it  crosses  the  Great  Basin,  and  ap- 
proaching Kern  river;  the  amount  of  deficiency  on  these  portions 
having  been  already  given.)  Lumber  and  good  building-stone  are 
found  at  various  points  in  the  mountains,  accessible  from  their  foot- 
slopes.  For  fiiel  for  locomotives,  the  coal  of  Puget  sound  and  Van- 
couver's island  must  probably  be  depended  upon. 

The  topographical  features  of  this  extension  of  the  route  are,  with  the 
exception  of  the  mountains,  favorable  to  cheap  construction.  The 
mountain  passes  are  likewise  of  a  favorable  character,  their  only  ob- 
jectionable feature  being  their  high  grades.  The  nature  and  extent 
of  this  objection  has  been  already  stated,  and,  it  is  seen,  is  not  serious. 

From  Fulton  to  San  Francisco  the  distance  is  2,039  miles;  the  sum 
of  the  ascents  and  descents  42,008  feet,  which  is  equivalent  to  795 
miles;  and  the  equated  length  of  the  road  is  2,834  miles;  the  estima- 
ted cost  is  $93,120,000. 

To  Lieutenant  Williamson,  assisted  by  Lieutenant  Parke,  was 
intrusted  the  survey  of  a  route  from  the  Bay  of  San  Francisco  to  the 
junction  of  the  Gila  and  Colorado  rivers,  connecting  with  the  ports 
of  San  Pedro  and  San  Diego  on  the  one  side,  and  on  the  other  with 
the  most  practicable  mountain  passes.  His  work  has  been  thoroughly 
and  handsomely  executed,  presenting  much  new  and  valuable  inform- 
ation of  the  mountain  passes  on  the  southern  portion  of  the  Sierra 
Nevada  and  Coast  range.  The  geological  examination,  made  under 
his  orders,  is  highly  creditable  and  instructive. 

The  examination  of  the  middle  section  of  the  route  of  the  32d 
parallel,  by  Lieutenant  Parke,  was  very  thorough,  and  highly  credit- 
able, though  executed  with  small  means;  and  his  report  very  satisfac- 
torily exhibits  the  character  and  essential  features  of  the  country  over 
which  he  passed.  The  scientific  labors  of  the  boundary  survey,  which 
had  been  previously  performed  in  this  region,  rendered  it  unneces- 
sary to  do  more  than  make  what  may  be  strictly  called  a  railroad 
exploration. 

The  examination  of  the  eastern  portion  by  Captain  Pope,  assisted 
by  Lieutenant  Garrard,  of  the  dragoons,  was  made  under  the  most 
disadvantageous  circumstances,  the  party  having  l>een  organized  at  a 
remote  point,  where  neither  instrumentis,  nor  assistants  specially  in- 
structed in  the  scientific  branches  connected  with  the  survey,  could 
be  procured.  It  was,  however,  creditably  performed,  and  satisfac- 
orily  exhibits  the  topography  and  general  character  of  the  country 
along  the  line  surveyed. 
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CONCLUSION. 

To  aid  in  a  comparison  of  the  several  routes,  refei'ence  is  made  to 
a  table  prepared  by  Captain  A.  A.  Humphreys,  and  Jiereto  appended. 

With  regard  to  the  estimates  of  cost,  although  lielieved  to  be  as 
ftocxi^ate  as  can  be  made  under  present  circumstances,  they  are  to  be 
considered  as  intended  not  so  much  to  show  the  absolute  sums  of 
money  which  would  build  the  several  roads,  as  to  represent  the  rela- 
tive quantities  of  materials  and  labor  required  for  the  purpose.  If 
jiow  tested  in  the  actual  construction  of  any  one  of  the  roads,  they 
will  doubtless  be  found  to  contain  many  errors ;  but  as  the  same  data 
have  been  assumed  on  all  the  routes,  the  same  amount  of  error  will 
probably  J[>e  found  in  each,  and  the  actual  expense  %dll  thus  preserve 
the  same  proportion. 

With  regard  to  the  equated  lengths  of  the  sei^eral  roads,  or,  in 
other  words,  the  influence  of  ascents  and  descents  upon  the  expense 
of  working,  it  is  proper  to  direct  attention  to  the  lemarks  of  the  engi- 
neer, appended  to  the  tables,  in  which  he  states  that,  on  all  the  routes, 
the  amount  reported  will  be  subject  to  increase  when  the  minor  undu- 
lationB  of  the  ground  shall  be  measured ;  and  this  increase  will  be 
greatest  on  those  routes  and  in  those  portions  where  the  features  of 
file  country  are  less  regular — that  is,  where  there  are  most  of  such 
minor  undulations  to  be  measured.  The  equated  distances  also  affect 
the  cost  of  working  a  road  only  under  certain  circumstances,  which 
may  or  may  not  exist  on  the  contemplated  route. 

A  comparison  of  the  results  stated  above,  and  of  those  exhibited  in 
the  tables  referred  to,  conclusively  shows  that  the  route  of  the  32d 
parallel  is,  of  those  surveyed,  ^^the  most  practicable  and  economical 
route  for  a  railroad  from  the  Mississippi  river  to  the  Pacific  ocean." 

This  is  the  shortest  route ;  and  not  only  is  its  estimated  cost  less  by 
a  third  than  that  of  any  other  of  the  lines,  but  the  character  of  the  work 
required  is  such  that  it  could  be  executed  in  a  vastly  shorter  period. 
It  is  obvious  that  a  road  on  any  of  these  routes,  with  the  exception 
perhaps  of  the  47th  parallel,  must  be  built  continuously  from  the  two 
extremities,  and  an  obstacle  that  arrests  its  progress  at  any  point 
defers  the  commencement  of  all  the  work  in  advance.  The  tunnels 
and  much  of  the  other  work  on  the  more  northerly  routes  in  the  most 
desolate  regions  are  such  as  could  not  be  commenced  until  a  road  was 
constructed  up  to  those  points,  and  would  then  require  a  long  period 
for  their  completion.  . 

On  the  southernmost  route,  on  the  contrary,  the  progress  of  the  work 
will  be  regulated  chiefly  by  the  speed  with  which  cross-ties  and  rails 
can  be  delivered  and  laid,  the  nature  of  the  country  being  such  that 
throughout  the  whole  line  the  road-bed  can  easily  be  prepared  in  ad- 
vance of  the  superstructure.  The  few  difficult  points,  such  as  the 
Pass  of  the  Guadalupe  and  Hueco  mountains,  and  the  passes  between 
the  Rio  Grande  and  Gila,  would  delay  the  work  but  an  inconsiderable 
period. 

This  peculiarity  of  the  ground  presents  another  advantage  in  the 
feci  that  temporary  tracks  could  be  laid  upon  the  natural  surface  of 
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the  earth  to  almost  any  extent,  to  serve  for  the  transportation  of  ma- 
terials and  supplies. 

The  climate  on  this  route  is  such  as  to  cause  less  interruption  to  the 
work  than  on  any  other  route. 

Not  only  is  this  the  shortest  and  least  costly  route  to  the  Pacific, 
but  it  is  the  shortest  and  cheapest  route  to  San  Francisco,  the  greatest 
commercial  city  on  our  western  coast;  while  the  aggregate  length  of 
railroad  lines  connecting  it  at  its  eastern  terminus  with  the  Atlantic 
and  Gulf  seaports  is  less  than  the  aggregate  connexion  with  any  other 
route,  as  will  be  seen  by  reference  to  the  appended  table  B.  • 

With  regard  to  the  circumstances  which  affect  the  cost  of  working 
and  maintaining  the  road,  they  are  more  favorable  than  on  any  other 
route.  In  this  dry  climate  the  decay  of  cross-ties  and  other  timber 
would  be  very  slow,  and  the  absence  of  severe  frost  would  have  a  most 
important  influence  upon  the  permanence  of  the  road-bed,  and  heavier 
grades  could  be  adopted  than  in  a  climate  where  ice  and  snow  prevail. 

The  snows  on  all  the  other  routes,  except  that  of  the  35th  parallel, 
could  not  fail  at  certain  seasons  to  suspend  the  working  of  the  road, 
for  on  all,  such  snows  are  known  to  have  fallen  as  would  interpose  an 
effectual  barrier  to  the  passage  of  trains.  Such  an  occurrence  in  this 
desolate  region  would  be  attended  with  more  serious  consequences  than 
in  inhabited  districts. 

In  only  one  important  respect  is  this  route  supposed  to  be  less  fa- 
vorable than  some  of  the  others,  and  that  is,  in  the  supply  of  fuel. 
The  difference,  however,  in  favor  of  the  others  is  not  great,  unless 
the  existence  of  coal  at  certain  points  along  those  routes  where  it  is 
indicated  should  be  verified  by  further  examination.  The  cost  of 
fiiel  is  about  one-fifth  of  the  whole  expense  of  maintaining  and  work- 
ing a  railroad. 

The  grades  of  the  several  routes,  and  other  similar  information,  will 
be  found  upon  the  sheets  of  profiles  compiled  in  the  office. 

In  the  determination  of  the  explorations  proper  to  be  made — ^in 
the  examination  of  the  reports  of  the  surveying  parties,  the  prepara- 
tion of  the  profiles,  and  of  a  general  map  to  exhibit,  in  their  geograph- 
ical relation  to  each,  all  the  routes  of  which  an  instrumental  examin- 
ation had  been  made — ^I  am  greatly  indebted  to  the  assistance  which 
has  been  rendered  by  the  officers  of  the  corps  of  topographical  engi- 
neers employed  in  the  office  established  here  in  connexion  with  the 
explorations  directed  by  the  act;  and  I  will  here  especially  acknow- 
ledge my  obligations  to  Major  W.  H.  Emory,  whose  extensive  know- 
ledge of  the  western  regions  of  our  country,  no  small  part  of  which 
he  had  actually  explored,  and  whose  sound  judgment  in  all  things 
connected  with  topographical  reconnaissances  and  field  operations, 
gave  me  important  aid  in  the  organization  of  the  work  and  the  subse- 
quent office  examinations  necessary  to  systematize  its  results. 

When,  in  August,  1854,  Major  Emory's  duties  as  commissioner  to 
run  the  boundary-line  between  Mexico  and  the  United  States  separated 
bim  from  ftirther  connexion  with  these  explorations,  he  was  succeeded 
by  Captain  A.  A.  Humphreys,  whose  high  scientific  attainments  and 
power  of  exact  analysis  had  been  manifested  in  several  important 
positions  which  he  Jiad  held,  and  are  ftirther  shown  in  the  able  and 
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comprehensive  examination,  herewith  submitted,  of  the  reports  of  the 
geveral  parties  of  exploration. 

Lieutenant  G.  K.  Warren,  first  under  Major  Emory,  and  subsequent- 
ly under  Captain  Humphreys,  has  been  specially  intrusted  with  the 
preparation  of  the  material  and  the  construction  of  the  general  map, 
together  with  the  compilation  of  profiles  of  all  the  routes  which  had 
h^n  instrumentally  surveyed,  and  the  collection  of  all  general  inform- 
ation which  would  aid  in  the  determination  of  the  question  before 
the  department.  In  these  duties  he  has  recently  had  the  zealous  and 
efficient  aid  of  Lieutenant  H.  L.  Abbott. 

These  laborious  and  important  duties  have  been  performed  by  the 
officers  above  named  with  the  most  commendable  diligence  and  intel- 
ligence, and  much  of  whatever  success  belongs  to  the  preparation  and 
presentation  of  the  matter  collected  is  due  to  these  officers. 

Captain  McClellan,  of  the  corps  of  enginers,  after  the  completion 
of  his  field  operations,  was  directed  to  visit  various  railroads,  and  to 
collect  information  of  facts  established  in  the  construction  and  work- 
ing of  existing  roads,  to  serve  as  data  in  determining  the  practicability 
of  constructing  and  working  roads  over  the  several  routes  explorea. 
The  results  of  his  inquiries  will  be  found  in  a  very  valuable  memoir 
herewith  submitted. 

Very  respectfully,  your  obedient  servant, 

JEFF'N  DAVIS, 

Secretary  of  War. 

Hon,  Linn  Boyd, 

Shaker  of  the  Howe  of  JR^preaentatives. 
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NOTE  TO  TABLE  A. 

The  ffom  of  the  ascents  and  descents  given  for  the  various  routes, 
does  not  take  into  consideration  those  minor  undulations  which  some- 
times largely  increase  the  aggregate. 

I  think  it  probable  that  wnen  detailed  surveys  are  made,  it  will  be 
found  that  this  sum  for  the  route  near  the  4'7th  parallel  will  be  more 
increased  than  those  for  the  other  routes,  and  that  the  sum  for  the 
route  near  the  32d  parallel  will  be  less  increased  than  the  others. 

The  equated  lengths  corresponding  to  these  sums,  may  give  erro- 
neous impressions.  If  the  loads  to  be  habitually  carried  over  the 
roads  are  within  the  power  of  the  engines  over  the  greatest  grades 
pro})08ed,  then  the  sums  of  ascents  and  descents  really  have  little 
meaning  or  value.  The  wear  and  tear  of  rail  and  machinery,  and 
consumption  of  fuel,  would  be  somewhat  greater  on  the  road  having 
the  largest  sum ;  but  the  difference  would  not  be  worth  taking  into 
account,  unless  there  was  an  equality  in  all  other  respects  between 
the  routes. 

If  there  are  some  grades  so  steep  as  to  require  the  division  of  the 
loads  habitually  carried  over  other  portions,  the  cost  of  the  extra  loco- 
motives, and  of  working  them  over  those  portions,  wijl  show  the  extent 
of  the  disadvantage  and  yearly  cost. 

So  far  as  any  estimate  has  been  made  by  me  of  the  amount  of  work 
to  be  done  on  the  roads,  these  sums  of  ascents  and  descents  have  little 
practical  value,  since  those  portions  of  the  routes  have  been  indicated 
where  it  may  be  considered  advisable  to  use  steep  natural  slopes  with 
extra  engines,  to  expedite  the  completion  of  the  road,  and  save  ex- 
pcDsive  road-bed  preparation.  With  a  full  equipment  and  heavy 
ueight  business,  the  sum  of  ascents  and  descents  becomes  important. 

The  nature  of  the  surveys  does  not  admit  of  a  comparison  of  the 
degree  of  curvature  on  the  several  routes. 


B. 

Distances  of  the  eastern  termini  of  the  several  Pacijic  railroad  routes 
to  the  Mississippi  river,  Boston,  New  York,  Charleston,  and  New 
Orleans,  by  railroads  built,  building,  and  projected,  as  measured  on 
the '' BaUroad  Maps." 

Milei. 

1.  St.  Paul  to  Boston 1,316 

to  New  York 1,190 

to  Charleston 1,193 

to  New  Orleans 1,198 

Aggregate ..4,897 

2.  Council  Bluffs  to  Rock  Island,  (Miss,  river)  267 

to  Boston l^lll 

to  New  York ^^252 

40 


40 


H.   Doc.  129. 


■4incu  41(1 


000=6  pu«  ilOO'fl 


■«oo*i  p«  tm'i 


*0M'£  Pti»  000*8 


3  a 


"    ^  ^  ml 


1^ 


1^ 


frN 

"i     5 


i       s 


a 
a" 


1 


'000*9  px™  000*5 


-^T" 
^ 


000*^  Iftrt  000*1- 


"F"!      i" 


^OOO'fr  piti  ooo'E 


ooo'g  P"  ooo^b 


uunnA^la  UK  )y  »4|!V  JO  -QS. 


U        B 


-(£- 
^ 


S     S"^^ 


g    i    ^     I    I  ^  i  « 


g    g 


n 


§ 


-inaini  uipavi  aiquvjo 

8<»ipoq  18d3iQ|  JO  BVdJV  jO 


*8vaJQ  iivtua  ui  Dunoj 
Sapq  new  diqiuii  'a|qvA 
-DinDun  XniudUdS  spiral 
q'anojm  ainoi  jo  ga|iui  ofj 


*pa«i  aiquv  qSoojqi 
iiinoj    ju  »j|iiu   ja  ja^nmi^ 


lUMajnp  JO  )sod  aAtiandcDoo 


|inba  JO  ainoi  laAaj  jo  qiSua^ 


•mnaosap  pav  siaa^n  jo  urns 


I  sl     1       iS  ^  I  I  § 


1 — ^ 


^-^       of 


S    2    ^ 


io  2S 


IT 


I  §1 

p  ii 

8    22 


Ml 


8€j 


i  §  §  § 


S;  2 


5'§  §§ 

^cT       of 


1      riSTT 


t§  i§ 


5i 


2       2    8    S    S 
•o        00    •55     t'     ^ 

^      5f_^S'   2*^ 


•9ai|  iqSfvif  Qf  aatmffia 


l»- 


^  3  ^  ^ 


I       I     i  I  I  I 

of 


r*         n 


s 


«  c  « 

!  i  I 

I  f  E 

0  8  « 

-  g  cc 

2J  I  1 

3  •*  « 

1  i  I 
a  s  ^ 

1 1 « 

"fa 

I  ^  i 

1  g  * 

i  I  3 

£  %  1 

I  I  I 

;  I  I 

-  «>  3 

a  *  .** 

s  3  a 

*"  ^  s 

3"^  >  © 

•c  5 

£  ^  *^ 

y  4) 


>        3 


Sis 

1  i  = 

f  ■?  s 

£  A  s 

B        «  -S 

^     Z  2 

§:  .■»  -a 

lis  ' 

-  --  I 

fc  —  tr  w 


lis  I 

l|l  i 

1,  %/  ^  i, 

^=r  J 
''  1  ^ 

if  f  c  -  *   , 
^  Ex  |?5| 

•rri' 

s   s   s 


I! 

9 

i  Ii 
e   E.1 

*  sg 
I   ^3 

1  §! 

I  §1 

UI 

s   si^ 

|!i 

f  i< 

4  t| 

^   -=8. 

!  st 

1  |s 

S    "  s 

a  s« 

"s  A 
fill 
'21I 

^  -.  o  •* 

—^  "^ 

•35  5  8 
B  s-j;  c 

ill! 

B  »  ^ 


H«   Doc.   129.  41 

NOTE  TO  TABLE  A. 

The  sum  of  the  ascents  and  descents  given  for  the  various  routes, 
does  not  take  into  consideration  those  minor  undulations  which  some- 
times largely  increase  the  aggregate. 

I  think  it  probable  that  when  detailed  surveys  are  made,  it  will  be 
found  that  this  sum  for  the  route  near  the  4'7th  parallel  will  be  more 
increased  than  those  for  the  other  routes,  and  that  the  sum  for  the 
route  near  the  32d  parallel  will  be  less  increased  than  the  others. 

The  equated  lengths  corresponding  to  these  sums,  may  give  erro- 
neous impressions.  If  the  loads  to  be  habitually  carried  over  the 
roads  are  within  the  power  of  the  engines  over  the  greatest  grades 
proposed,  then  the  sums  of  ascents  and  descents  really  have  littla 
meaning  or  value.  The  wear  and  tear  of  rail  and  machinery,  and 
consumption  of  fuel,  would  be  somewhat  greater  on  the  road  having 
the  largest  sum  ;  but  the  difference  would  not  be  worth  taking  into 
account,  unless  there  was  an  equality  in  all  other  respects  between 
the  routes. 

K  there  are  some  grades  so  steep  as  to  require  the  division  of  the 
loads  habitually  carried  over  other  portions,  the  cost  of  the  extra  loco- 
motives, and  of  working  them  over  those  portions,  wijl  show  the  extent 
of  the  disadvantage  and  yearly  cost. 

So  far  as  any  estimate  has  been  made  by  me  of  the  amount  of  work 
to  be  done  on  the  roads,  these  sums  of  ascents  and  descents  have  little 
practical  value,  since  those  portions  of  the  routes  have  been  indicated 
where  it  may  be  considered  advisable  to  use  steep  natural  slopes  with 
extra  engines,  to  expedite  the  completion  of  the  road,  and  save  ex- 
peDsive  road-bed  preparation.  With  a  full  equipment  and  heavy 
freight  business,  the  sum  of  ascents  and  descents  becomes  important. 

The  nature  of  the  surveys  does  not  admit  of  a  comparison  of  the 
degree  of  curvature  on  the  several  routes. 


B. 

Distances  of  the  eastern  termini  of  the  several  TaxAfic  railroad  routes 
to  the  Mississippi  river,  Boston,  New  York,  Charleston,  and  New 
Orleans,  by  railroads  built,  building,  and  projected,  as  measured  on 
the '' BaUroad  Maps." 

Milei. 

1.  St.  Paul  to  Boston 1,316 

to  New  York 1,190 

to  Charleston 1,193 

to  New  Orleans 1,198 

Aggregate ..4,897 

2.  Council  Bluffs  to  Rock  Island,  (Miss,  river)  267 

to  Boston 1'374 

to  New  York -^^^sa 

40 
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Coimca  BluflTs  to  Charleston 1,195 

to  New  Orleans 1,075 

Aggregate ..6,163 

8.  Westport,  month  of  Kansas,  (near  Fort  Leavenworth,)  to  St, 

Lonis,  (Miss,  river) 245 

to  Boston 1,415 

to  New  York 1,220 

to  Charleston 1,W5 

to  New  Orleans 875 

Aggregate ..4,800 

4.  Fort  Smith,  on  the  Arkansas,  to  Memphis,  (Miss,  river) 270 

to  Boston 1,540 

to  New  York 1,345 

to  Charleston 960 

to  New  Orleans 655 

#  Aggregate r..4,770 

5.  Fnlton  to  Gaines,  (Miss,  river) , 150 

to  Boston 1,530 

to  New  York 1,335 

to  Charleston ,    950 

to  New  Orleans 402 

Aggregate ...4,36'! 


List  of  documents  accompanying  the  report  of  tie  Secretary  of  War. 

I. — Examination  by  Captain  A.  A.  Humphreys,  Toponi^hical 

Engineers,  of  the  reports  of  the  exploration*  to  determini 

the  most  practicable  and  economiod  route  for  a  railroac 

from  the  Mississippi  river  to  the  Padfic  ocean. 
II. — Memoranda  by  Captain  Gteorge  B.  McClellan,  Corps  of  Engi 

neers,  upon  some  practical  points  connected  witn  the  con 

structioD  and  working  of  railways. 
in. — ^Letter  of  Major  Gteneral  Jesup,  Quartermaster  General  U.S.  A. 

upon  the  cost  of  transporting  troops  and  supplies  to  Califor 

ma,  Oregon,  New  Mexico,  &c. 
IV. — ^Report  of  Governor  1. 1.  Stevens  upon  the  route  near  the47tl 

parallel. 
V. — ^Report  of  Lieutenant  E.  G.  Beckwith,  3d  reriment  of  artil 

lery,  Ujpon  the  routes  near  the  41st*aiid  38th  parallels. 
VI.— Report  of  Lieutenant  A.  W,  Whipple,  Topographical  Engi 

neers^  upon  the  route  near  the  35w  pttraUel. 
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Vn. — ^Report  of  Captain  JoKn  Pope,  Topographical  Engineers,  upon 
that  portion  of  the  route  near  the  32d  parallel  from  Pres- 

ton  to  the  Rio  Grande. 

Vlil. — Report  of  Lieutenant  John  G.  Parke,  Topographical  Engi- 
neers, upon  that  portion  of  the  route  near  the  32d  parallel 
from  the  Rio  Grande  to  the  Gila. 
IX. — Extract  from  the  report  of  Major  W.  H.  Emory,  Topographi- 
cal Engineers,  of  a  military  reconnaissance  mtde  in  1846 
and  1847. 
X. — ^Report  of  Lieutenant  R.  S.  Williamson,  Topographical  Enri- 
neers,  of  explorations  in  California  in  connexion  with  the 
routes  near  the  35th  and  32d  parallels. 
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War  Department, 
Office  of  Pacific  B.  R.  Surveys,  Washington,  Feb.  5, 1855. 
Sir:  In  accordance  with  your  instructions,  I  submit  the  following 
result  of  the  examination  of  the  reports  of  the  explorations,  made 
under  the  orders  of  the  War  Department,  to  determine  the  most 
practicable  and  economical  route  for  a  railroad  from  the  Mississippi 
to  the  Pacific ;  as  well  as  of  the  explorations  and  surveys  previously 
made  which  have  a  bearing  upon  this  subject. 

It  has  been  found  impossible  to  complete  the  general  map  of  the 
country  embracing  these  and  former  explorations,  owing  to  the  great 
amount  of  labor  required  in  its  preparation,  the  unfinished  condition 
of  the  original  maps  and  other  data  upon  which  it  is  to  be  founded ; 
and  the  heavy  duties  imposed  upon  the  ofiicer  having  it  in  charge. 

This  map  should  be  accompanied  by  a  report  giving  the  authorities 
and  data,  upon  which  it  rests,  with  explanations  of  the  adjustment  of 
discrepant  authorities ;  and  also  a  brief  memoir  upon  the  physical 
geography  of  the  regions  embraced  within  its  limits.  Such  a  memoir 
necessarily  formed  a  preliminary  to  a  report  upon  the  most  practicable 
and  economical  route  for  a  railroad  from  the  Mississippi  to  the  Pacific ; 
but  the  unfinished  condition  of  the  maps  and  material  collected 
in  the  departments  of  science  necessary  to  elucidate  the  subject,  and 
the  insufficierfcy  of  the  material,  when  prepared,  for  so  comprehen- 
sive a  subject,  precluded  the  possibility  of  its  being  undertaken  at  the 
present  time,  more  especially  as  the  labors  of  all  in  the  office  were 
required  in  the  preparation  of  the  details  necessary  to  discuss  the 
greater  or  less  degree  of  practicability  and  economy  of  each  route 
separately. 

The  re[K)rt  herewith  submitted  partakes  more  of  the  character  of 
memoranda  upon  the  difierent  routes,  than  of  a  report  upon  the  whole 
subject ;  and,  in  fact,  it  was  prepared  as  such,  with  the  intention, 
principally,  of  aiding  your  examination  of  the  reports  of  the  officers 
charged  with  the  explorations,  rather  than  as  a  general  report  upon 
all  the  routes.  These  memoranda  would  have  served  as  the  basis  of 
a  general  report,  but  time  does  not  admit  of  their  being  placed  in  that 
shape;  and  they  are  consequently  submitted  in  their  present  condition, 
^th  this  explanation  of  the  cause  of  their  deficiency  in  comprehensive- 
ne«8  of  matter,  and  in  arrangement. 

Upon  relieving  Major  Emory,  in  August  last,  from  the  charge  of 
the  Pacific  Railroad  office,  I  found  that  the  preparation  of  the  material 
for  the  general  map,  a  work  of  great  labor,  and  the  superintendence 
of  ite  construction  and  drawing,  had  been  intrusted  to  Lieutenant  G. 
K.  Warren,  topographical  engineers,  whose  zeal  and  ability  in  the 
pefcrmance  of  this  and  the  general  office  duty.  Major  Emory  acknow- 
«4ged  in  warm  terms.  Lieutenant  Warren  has  continued  in  charge 
of  the  office  duties,  which  include  the  critical  examination  of  the 
fepoTU,  maps,  profiles,  and  all  original  data  submitted  by  the  explor- 
*Dg  parties  and  others,  and  reports  upon  the  result ;  the  preparation 
of  the  general  map  and  its  engraving ;  the  compilation  of  profiles  oi 
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all  the  routes  recently  explored  and  previously  examined  barometri- 
cally ;  the  preparation  of  all  the  maps,  profiles,  and  other  drawings 
made  in  the  office,  comprising  the  duplication  of  the  originals  received 
from  the  exploring  parties;  the  preparation  of  reports  upon  those 
routes  and  portions  of  routes  and  lines  formerly  explored,  but  not 
with  a  special  view  to  the  railroad  question.  In  addition  to  this,  he 
has  likewise  largely  aided  me  in  making  this  report. 

This  laborious  service  has  been  executed  by  him  with  great  intelli- 
gence, zeal,  and  energy. 

Lieutenant  H.  L.  Abbot,  topographical  engineers,  was  assigned  to 
duty  in  this  office  in  October  last,  and  has  most  zealously  aided  Lieu- 
tenant Warren  in  the  compilation  of  the  office  profiles,  and  assisted 
me  in  investigations  connected  with  this  report. 

I  would  especially  call  your  attention  to  the  admirable  arrange- 
ment of  the  profiles  which  have  been  compiled  in  the  office,  by  Lieu- 
tenants Warren  and  Abbot,  exhibiting  so  well  all  the  information  upon, 
and  the  data  and  statistics  of  the  routes,  (as  far  as  it  is  possible  to 
compress  them  into  so  small  a  space,)  as  to  serve  the  purpose  of  a 
brief  report. 

Attached  to  this  report  are  memoranda  upon  various  practical 
points  connected  with  the  construction  and  working  of  railroads,  pre- 
pared by  Brevet  Captain  George  B.  McClellan,  corps  of  engineers,  in 
accordance  with  the  suggestions  of  my  letter  to  the  department  of  7th 
October,  1854. 

Hon.  Jefferson  Davis, 

Secretary  of  War, 
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CHAPTER  I. 

KOUTE  NEAR  THE  FORTY-SEVENTH  AND  FORTY-NINTH  PARALLELS 

Although  the  report  of  the  northern  route  is  forcibly  and  clearly 
written,  yet,  as  all  the  facts  bearing  upon  a  particular  portion  of  the 
route  are  not  always  to  be  found  in  one  place,  I  have  thought  that  it 
would  facilitate  the  review  to  recapitulate  the  leading  characteristics 
of  the  railroad  route  proposed,  with  such  additional  investigations 
and  opinions  as  the  case  seemed  to  call  for.  The  great  extent  of 
ground  examined,  the  number  of  subjects  treated,  and  the  voluminous 
character  of  the  report,  seemed  to  require  this  somewhat  laborious 
process. 

The  general  direction  and  position  of  the  extreme  northern  route 
is  mainly  determined  by  the  following  considerations: 

1.  From  the  great  northern  bend  of  the  Missouri,  (lat.  48°  30', 
about,)  near  the  mouth  of  White-earth  river,  to  Council  Bluffs,  (lat. 
43°  3(y,)  the  river  flows  in  a  general  southeast  direction.  Through- 
out this  portion  of  its  course  the  country  on  either  side  is  generally 
rough  and  broken ;  to  the  east  lies  the  Coteau  du  Missouri,  a  high,  roll- 
ing prairie,  and  to  the  west  a  rough  and  rugged  country  (including  the 
"Mauvaifie^  Terres,*'  and  excepting  the  smooth  table-land  divide 
between  the  Yellow  Stone  and  Missouri)  extends  to  the  base  of  the 
mountains.  Across  this  beltj  for  many  considerations,  of  wood,  water, 
soil,  and  grade,  the  construction  of  a  railroad  would  be  exceedingly 
expensive,  if  at  all  practicable.  To  the  east  and  north,  the  Coteau 
du  Missouri  sinks  into  the  prairie,  and  near  the  parallel  of  49°  can 
be  completely  turned.  The  northern  route  should,  therefore,  seek  the 
shortest  practicable  line  between  this  point  and  the  navigable  waters 
of  the  Mississippi.  St.  Paul,  at  the  head  of  navigation  of  the  Mis- 
sissippi, appears  the  most  suitable  eastern  terminus  of  the  road.  The 
manner  in  which  these  two  points  are  connected  will  be  discussed 
hereafter. 

2.  After  passing  the  Coteau  du  Missouri,  the  valley  of  the  Missouri 
and  its  tributaries,  in  direction  and  accli^dty,  furnish  the  best  ap- 
proach to  the  Kocky  mountains,  the  passes  of  which,  near  the  sources 
of  the  Missouri,  in  latitude  47°,  have  an  elevation  of  about  6,000 
feet,  being  nearly  1,500  feet  lower  than  the  Great  South  Pass. 

3.  The  Rocky  mountains  once  crossed,  the  route  to  the  Pacific  is 
then  determined  by  the  course  of  the  tributaries  of  the  Columbia. 

Finally,  the  navigable  character  of  the  Missouri,  of  the  Columbia, 
and  of  the  great  lakes,  as  well  as  the  Mississippi — all  of  which  can  be 
made  to  aid  in  the  construction  of  this  road — gives  to  it,  at  first 
|lance,  a  character  of  great  importance.  Its  objectionable  features 
we  also  apparent  in  its  high  northern  latitude,  and  consequent  severity 
of  cUmate,  which  greatly  detracts  from  the  importance  of  the  aid 
from  navigation  by  obstructing  the  rivers  with  ice,  and  in  the  long 
intervals  through  which  labor  in  the  open  air  must  be  suspended,  and, 
finally,  in  its  contiguity  to  the  soil  of  a  powerful  foreign  sovereignty. 
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REPORT, 

The  northern  railroad  route  may  be  said  to  commence  at  St.  Paul, 
in  about  latitude  45°,  at  the  head  of  steamboat  navigation  of  {he 
Mississippi.  The  road  ascends  the  left  bank  of  the  Mississippi,  pass- 
ing over  fertile  prairies  or  oak  uplands  to  Little  Falls,  the  best  point 
for  crossing  the  river,  a  distance  of  109  miles,  without  rock-cutting, 
and  with  light  grades,  seldom  exceeding  ten  /eet  per  mile.  For 
structures,  both  of  wood  and  stone,  the  material  is  good,  and  near  at 
hand. 

Crossing  the  Mississippi  river  with  325  feet  of  bridge,  the  line  is 
directed  to  the  prairie  of  the  Bois  des  Sioux,  an  extensive  flat  plain. 
Between  this  and  the  Mississippi  is  a  high,  rolling  prairie,  forming 
part  of  the  divide  between  the  waters  of  Hudson's  bay  and  those  of 
the  Mississippi.  The  road  passes  successively  through  a  wooded  and 
fertile  prairie  country,  and  crosses  the  tributaries  of  the  Minnesota 
river  at  their  sources.  From  the  Mississippi  to  the  Bois  des  Sioux 
the  distance  is  110  miles  ;  the  rise  is  about  750  feet ;  the  grades  gene- 
rally ten  feet  per  mile,  though  occasionally  thirty  feet.  Lumber  and 
stone  are  to  be  supplied  from  the  Mississippi  and  west  of  it ;  the  ex- 
cavation and  embankments  are  light. 

The  line  passes  for  40  miles  over  the  almost  absolute  plain  of  the 
Bois  des  Sioux,  leaving  its  western  edge  near  and  north  of  Dead  Colt 
Hillock,  here  entering  the  rolling  prairie,  keeping  south  of  the  Shay- 
enne  river,  whose  valley  is  150  to  200  feet  below  the  general  level  of 
the  prairie,  and  along  the  dividing  ridge  between  it  and  the  Riviere 
a  Jacques ;  then  crossing  the  latter  river  at  a  width  of  120  feet,  it  is 
directed  towards  the  valley  of  Mouse  river,  bounded  on  the  south  by 
the  high  plateau  of  the  Coteau  du  Missouri.  Keeping  along  the  base 
of  the  coteau,  to  avoid  the  deep  coulees  of  Mouse  river,*  and  its  tribu- 
tary, Riviere  des  Lacs,  the  coteau  is  turned,  near  the  head  of  the  lat- 
ter river,  by  the  Grande  Coulee,  and  with  a  grade  not  exceeding  40 
feet  per  mile,  the  line  passes  to  the  bottom  lands  of  the  Missouri,  near 
the  mouth  of  Big  Muddy  river,  about  30  miles  west  of  Fort  Union. 
Steamboats  of  two-feet  draught  can  at  all  times,  when  not  obstructed 
by  ice,  ascend  the  Missouri  to  Fort  Union,  the  trip  up  from  St.  Louis 
occupying  42  days,  and  back  17  days.  The  total  rise  in  this  distance 
(about  400  miles)  from  the  prairie  of  the  Bois  des  Sioux  to  the  Mis- 
souri is  700  feet.  From  Dead  Colt  Hillock  to  the  valley  of  Mouse 
river,  200  miles,  the  country  is  in  part  undulating,  rising  gradually. 

The  earth-work  from  the  Mississippi  to  the  Missouri  will  be  neither 
heavy  nor  expensive,  and  no  rock  excavation,  except  in  crossing  the 
'*  divide  into  the  valley  of  the  Missouri.  The  grades  need  not  exceed 
30  feet  per  mile,  and  will  rarely  be  so  great." 

For  400  miles  of  this  portion  of  the  route,  wood  for  building  and 
fuel  (if  wood  be  used  for  it)  must  be  obtained  from  the  Red  River  of  • 

*  Monse  river,  next  to  the  Red  River  of  the  North,  is  the  most  important  river  on  the  ronte 
between  the  Mississippi  and  Missoari.  It  flows  in  a  deep,  wide  valley  S200  feet  below  the  prai- 
rie-level, i^ich  a  wooded  bottom  from  one-half  to  two  miles  wide,  its  high  and  steep  banka 
being  cut  by  deep  coul6e8  extendbg  ten  and  fifteen  miles  into  the  prairie. 
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the  North,  and  from  the  bottom  lands  of  Mouse  river.  But  little 
stone  for  masonry  is  needed.  Excellent  sandstone  can  be  obtained  in 
tlie  vicinity  of  the  Butte  de  Maison  du  Chien,  near  which  the  line 
enters  the  valley  of  Mouse  river.  Materials  for  good  bricks  are  to  be 
obtained  on  Ked,  Bois  des  Sioux,  Shayenne,  and  Mouse  rivers.  From 
Camp  Guthrie,  on  the  Shayenne,  to  the  Mouse  River  valley,  (about  150 
miles,)  nearly  one-half  the  small  ponds  and  lakes  are  brackish  and  salt. 
The  fresh  water  ponds  are,  however,  constantly  interspersed  and  more 
abundant,  and  ^^  occur  quite  as  often  as  is  desirable  either  for  travel- 
ling or  railroad  purposes.  With  this  abundant  supply,  no  unusual 
construction  or  expense  will  be  required  in  establishing  watering 
places." — Governor  Stevens's  report,  page  23. 

Mr.  Lander,  the  estimating  engineer,  says,  (page  17,)  *Hhe  portion 
extending  thjough  the  salt-water  region — the  one  under  considera- 
tion— will  need  particular  attention  regarding  a  supply  of  pure  water 
for  the  use  of  engines.  The  proper  mode  of  overcoming  this  diflSculty 
will  be  by  extenaing  an  aqueduct  along  the  line  of  the  road  from  the 
lakes  upon  the  Grand  Coteau  du  Missouri."^  An  estimate  for  this 
purpose  is  made,  and,  including  the  cost  of  planting  640  acres  of  trees 
Qi;ery  20  miles  over  —  miles  of  the  route,  amounts  to  $2,000,000. 

Should  supplies  of  water  be  needed  at  points  where  it  could  not  be 
fiimished  by  the  usual  means,  because  of  the  small  quatltity  of  rain 
that  falls,  artesian  wells  might  prove  more  economical,  if  the  geologi-' 
cal  formations  indicate  their  feasibility. 

•  The  position  of  the  northern  part  of  the  Grande  Coulee,  by  which 
the  route  leaves  the  valley  of  Riviere  des  Lacs  and  enters  that  of  the 
Missouri,  has  been  determined  from  an  estimated  distance  of  twenty 
mUes  from  the  odometer  line.  As  represented  upon  the  map,  it  ap- 
proaches 80  close  to  the  49th  parallel  (about  two  miles  from  it)  that, 
without  more  accurate  determination,  it  cannot  be  known  whether  the 
route,  as  here  projected,  may  not  pass  over  British  territory. 

After  reaching  the  Missouri,  the  line  follows  the  valley  of  this 
stream  to  the  mouth  of  Milk  river,  120  miles  from  Fort  Union,  then 
ascends  the  valley  of  Milk  river  180  miles,  the  grades  rarely  exceed- 
ing the  river-slopes,  (the  Missouri  being  one  foot  per  mile,  the  Milk 
three  feet  per  mile,)  with  an  average  embankment  of  eight  feet,  and 
with  but  little  rock  excavation,  and  that  in  soft  sandstone.  The 
river  bottoms,  composed  of  clay  and  sand,  are  soft  and  sloppy  in  wet 
weather,  and  parched  and  cracked  during  the  dry  season. 

Having  turned  the  Bear's  Paw  mountains,  the  line  leaves  the  valley 
of  Milk  river  and  rises  to  the  prairie,  with  a  grade  of  thirty-five  feet 
per  mile,  taking  a  southwest  direction  towards  the  passes  in  the  Eocky 
mountains,  which  lie  near  the  47th  parallel  of  latitude,  crossing  in  its 
course  the  Marias  and  Teton  rivers  with  grades  of  forty  feet  per  mile, 
and  the  Sun  river  without  difficulty,  the  whole  distance  being  about 
440  miles. 

The  cotton-wood  of  the  Missouri  and  Milk  rivers  not  being  suitable 
fct  building  material,  except  for  a  temporary  road,  by  which  to  build 
the  ]permanent  one,  this  portion  of  the  route  is  dependent  upon  the 
pine  of  the  Trois  Buttes  mountain,  (sleepers  for  300  miles  single  track 
from  this  source,)  of  the  Kocky  mountains,  and  of  the  mountains 
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south  of  Fort  Benton.  Good  sandstone  is  to  be  found  near  Fort 
Union,  at  the  crossing  of  Milk  river,  and  at  the  Trois  Buttes;  lime 
near  Fort  Union,  the  Trois  Buttes,  and  the  Rocky  mountains;  clay, 
for  brick,  on  the  Missouri  and  Milk  rivers  ;  and  sand  in  the  beds  of 
the  rivers,  though  not  abundant,  in  a  clean  state. 

If  cotton- wood  cannot  be  used  as  fiiel,  we  have  on  this  route  a  space 
of  400  or  500  miles  between  the  points  of  supply — that  is,  400  from 
Mouse  river  to  the  Bear's  Paw,  or  500  to  the  Trois  Buttes,  200  miles 
from  the  Red  river  supply  to  the  Mouse  river  supply.  From  the  Trois 
Buttes  to  the  Rocky  mountain  supply  not  less  than  100  miles — ^this 
for  lumber  as  well  as  for  fiiel. 

At  what  distances  apart  large  supplies  of  water  can  be  had  from 
the  Red  River  of  the  North  to  Marias  river  is  not  stated.  The  rivers 
along  which  the  road  runs  cannot  always  be  relied  upoi^for  it,  since 
the  road  is  immediately  under  the  blufifs  of  the  valley,  and  the  small 
streams  are  dry  in  summer,  and  so  of  the  ponds  on  the  prairies; 
both  in  extreme  dry  and  hot  reasons,  and  in  the  winter,  there  would 
be  deficiencies.  The  hk^h  plateaux  making  back  from  these  rivers,  it 
is  thought,  will  afiford'the  means  of  securing,  by  reservoirs,  ample 
supplies.  The  precise  data  upon  which  this  opinion  is  formed  are  noJ> 
given ;  the  capacity,  number,  and  position  of  the  ponds  or  small  lakes 
proposed  to  be  used  are  not  stated,  nor  the  distances  at  which  the  res- 
ervoirs can  be  made. 

Between  the  Marias  and  Sun  rivers,  Grizzly  Bear  lake  is  indicated 
as  a  point  of  supply.  From  the  Bois  des  Sioux  to  RiviSre  a  Jacques 
is  about  120  miles.  From  Rivifere  a  Jacques  to  Butte  de  Maison, 
where  probably  the  ponds  of  the  Coteau  du  Missouri  could  give  a 
large  supply  of  water,  is  115  miles.  Thence  to  head  of  Rivifere  des 
Lacs,  120  miles.  Thehce  to  mouth  of  Big  Muddy,  on  the  Missouri, 
120,  &c.  There  can  be  no  doubt  that  supplies  of  water  at  these  dis- 
tances can  be  got  during  all  seasons,  which  may  be  made  to  answer 
for  railroad  purposes,  though  not  sufficient  for  working  parties. 

The  line  has  now  reached  the  base  of  the  Rocky  mountains,  and  an 
elevation,  where  it  may  enter  the  passes  through  them,  of  4,700  feet 
above  the  sea. 

In  deciding  upon  the  route  by  which  the  road  should  cross  this 
mountain  chain,  regard  must  be  had,  not  only  to  the  difficulties  of 
approach  to  the  passes  and  the  difficulties  in  the  pass'es,  but  also  to 
the  best  pass  (from  every  consideration)  of  the  Bitter  Root  mountains. 

This  last  is  a  secondary  mountain  chain  lying  west  of  the  principal, 
separating  from  it  in  about  latitude  45°  30',  and  running  northward 
and  westward  into  the  British  possessions.  Flowing  in  the  valley, 
between  these  two  chains,  are  the  Flathead  and  St.  Mary's  or  Bitter 
Root  rivers;  the  former  rising  in  about  latitude  48°  30',  and  running 
south,  and  the  latter  rising  in  about  latitude  45°  30',  and  running 
north.  As  these  two  streams  approach  each  other  a  spur  from  the 
Rocky  mountains  turns  them  towards  the  west.  Their  junction  forms 
Clark's  fork  of  the  Columbia,  a  clear,  rapid  river,  from  150  to  200 
yards  wide,  rarely  fordable. 

Three  passes  through  the  Bitter  Root  mountains  were  explored;  a 
fourth  was  subsequently  examined,  but  has  not  yet  been  reported 
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upon;  a  fifth  pass,  the  Northern  Nez  Perces,  it  was  not  considered 
necessary  to  examine. 

The  passes  reported  npon  are  that  of  Clark's  fork,  which  has  been 
adopted  as  being  the  least  difficult;  the  Coeur  d'Alene  Pass,  by  the 
Cceur  d'Alene  mission,  and  the  Southern  Nez  Perces  trail.  Begin- 
ning at  the  south,  the  Southern  Nez  Perces  trail,  leading  from  the 
head  of  St.  Mary's  river  to  the  head  of  a  tributary  of  the  Snake  rivei', 
(the  southern  fork  of  the  Columbia)  was  examined  by  Mr.  Tinkham, 
in  the  latter  part  of  November  and  the  first  half  of  December;  his 
instruments  were  a  barometer  and  pocket-compass,  until  the  former 
was  cached.  From  the  great  height  of  the  summit,  8,000  feet,  and 
the  great  depth  of  snow  so  early  in  the  season,  it  is  not  necessary  to 
consider  this  pass.     It  is  probably  impracticable. 

The  Northern  Nez  Perces  trail  is  reported  to  be  of  the  same  char- 
acter. 

The  Coeur  d'Alene  Pass,  leading  from  the  Bitter  Root  near  its  junc- 
tion with  the  Flathead,  to  the  Spokane  river,  if  found  to  be  practica- 
ble, would  give  a  route  to  Wallah-Wallah  seventy  miles  shorter  than 
that  by  Clark's  fork ;  but  as  no  instruments  for  measuring  vertical 
or  horizontal  distances  were  carried  with  the  party  that  examined 
this  route,  its  practicability  cannot  be  considered  established,  but 
merely  such  iniormation  gained  as  serves  to  show  that  it  is  probably 
practicable,  and  that  an  instrumental  profile  should  be  taken. 

The  pass  of  Clark's  fork,  formed  by  the  passage  of  this  river 
through  the  Bitter  Root  mountains,  along  which  the  main  party 
travelled,  is  practicable. 

Seven  passes  in  the  Rocky  mountains  were  examined  ;  they  lie  be- 
tween latitude  48°  30'  and  latitude  45°  30^. 

Beginning  at  the  north,  in  about  latitude  48°  30',  is  the  Marias 
Pass,  leading  from  the  Marias  river  to  the  Flathead  river.  It  is  not 
desirable  in  direction,  unless  a  route  leading  westward  be  found 
north  of  Clark's  fork.  The  tunnel,  at  its  summit,  would  be  at  an 
elevation  of  8,000  or  8,500  feet;  about  the  limit  of  perpetual  snow  in 
that  latitude.  On  the  west,  the  fall  in  seventeen  miles  would  be 
2,170  feet.  The  great  severity  of  the  climate  would  of  itself  render 
this  pass  almost  impracticable.  About  the  20th  of  October,  Mr. 
Tinkham  found  the  snow-banks  of  the  previous  winter  still  lying 
upon  the  shaded  borders  of  the  small  lakes  or  ponds  on  the  eastern 
slopes  at  an  elevation  of  about  5,600  feet.  The  instruments  used  by 
Mr.  Tinkham  were  a  barometer  and  pocket-compass. 

The  next  pass  is  that  of  Lewis  and  Clarke,  connecting  the  head- 
waters of  Dearborn  and  Blackfoot  rivers — the  former  a  tributary  of 
the  MissQuri,  the  latter  of  the  St.  Mary's.  The  summit  ridge  has  an 
elevation  of  6,323  feet,  which  must  be  pierctjd  by  a  tunnel  two  and  a 
half  miles  long,  through  rock,  at  an  elevation  of  5,300  feet ;  grades 
'  rf  approach  from  the  east  forty  feet  to  the  mile,  and  of  descent  to  the 
Tdley  of  Blackfoot  river,  ''  it  is  believed,"  will  not  exceed  fifty  feet 

ptimile.  1        1  .    •     i. 

The  examination  of  this  pass  was  made  by  Mr.  Lander  ;  his  instru- 
ments were  a  barometer  and  pocket-compass.  He  abandoned  ^^^  ^^" 
amination  (the  reasons  for  it  are  nowhere  stated)  seven  and  a  half 
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miles  west  of  the  summit,  and  four  and  a  half  miles  before  reaching 
the  route  of  the  main  party  that  entered  the  valley  of  Blackfoot  river 
by  Cadotte*8  Pass.  The  connexion  of  Lewis  and  Clarke's  Pass  with 
the  valley  of  the  Blackfoot  river  has  not,  then,  been  made,  though 
^'^bt^lieved  practicable  at  grades  not  exceeding  fifty  feet  per  mile." 
This  pass  should  be  gone  over  instrumentally  before  its  practicability 
c^  be  considered  demonstrated.  It  has  been  adopted  in  the  railroad 
estimate,  and  is  probably  practicable. 

The  next  pass  is  Cadotte's,  connecting  a  tributary  of  Dearborn -river 
with  a  tributary  of  the  Blackfoot  river.  The  approach  to  this  pass  is 
practicable,  though  difficult,  owing  to  the  numerous  deep  ravines  of 
the  tributaries  of  Beaver  creek,  a  northern  branch  of  Dearborn  river, 
over  which  the  road  must  cross  in  approaching  the  pass  from  Sun 
river.  The  summit  of  the  pass  has  an  elevation  of  6,044  feet ;  will 
require  a  tunnel  4^  miles  long  (fifty  per  cent,  of  cutting  in  clay  slate,) 
at  an  elevation  of  5,000  feet,  with  grades  of  sixty  feet  approaching 
from  the  east,  and  forty  feet  per  mile  from  the  west.  The  pass  itself 
is  difficult. 

The  main  train  of  the  exploring  party  passed  over  this  route,  the 
instruments  used  being  a  barometer,  odometer,  and  Schmalkalder 
compass.  It  follows  the  valley  of  Blackfoot  river,  generally  narrow 
and  wooded,  to  its  junction  with  the  Hell-Gate,  a  distance  from  the 
summit  of  ninety-three  miles.  For  twenty  miles  before  this  junction 
there  is  a  narrow  gorge  ending  in  Hell-Gate.  From  the  narrowness 
of  the  valley  and  winding  of  the  stream,  it  will  be  necessary  to  cross 
frequently  from  side  to  side,  and  the  bridging  will  be  expensive  from 
the  absence  of  stone  suitable  for  building  material,  the  nearest  point 
of  supply  known  being  in  Flathead  River  valley,  seventy  miles  distant 
from  Hell-Gate.  The  grades  will  vary  from  thirty-five  to  forty-five 
feet  per  mile. 

The  Blackfoot  river  joins  the  Hell-Gate  river  just  before  the  latter 
makes  the  passage  of  the  gorge  from  which  it  derives  its  name,  the 
Hell-Gate  river  itself  being  a  tributary  of  the  St.  Mary's.  At  the 
head  of  the  Little  Blackfoot  (another  tributary  of  the  Hell-Gate,  com- 
ing from  the  east,)  two  passes  in  the  Rocky  mountains,  in  latitude  46° 
SO',  were  explored.  They  are  sometimes  called  the  Northern  and 
Southern  Little  Blackfoot  Passes,  but  named  in  Governor  Stevens's 
may  as  the  Hell-Gate  Passes.  They  connect  between  the  waters  of 
the  Little  Blackfoot  and  Prickly-Pear  creeks. 

South  of  these,  in  latitude  45°  45',  another  pass  was  examined, 
called  the  Hell-Gate  Pass.  It  connects  the  south  fork  of  Hell-Gate 
with  a  branch  of  Wisdom  river.  And  still  further  south,  in  latitude 
45°  38',  another  pass,  called  the  Big  Hole  Mountain  or  St.  Mary's 
Pass,  was  explored,  connecting  the  waters  of  St.  Mary's  river  with  a 
fork  of  Wisdom  river.  These  last  four  passes  are  all  reported  as 
probably  practicable;  but  as  the  southern  Little  Blackfoot,  Hell-Gate, 
and  St.  Mary's  Passes  received  no  instrumental  examination,  as  the 
last-named  is  out  of  direction,  and  the  two  former  involve  a  considera- 
ble detour  from  the  route  of  the  Missouri,,  are  approached  with  diffi- 
culty, and  will  only  become  important  should  a  good  route  or  routes 
be  found  through  the  Black  Hills  to  the  Mississippi,  it  is  unnecessary 
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to  note  them  further.  The  profiles  of  the  northern  Little  Blackfoot 
with  its  approaches  from  the  Missouri,  of  the  valleys  of  the  Little 
Blackfoot  and  of  part  of  the  Hell-Gate  river,  were  determined  by  Mr. 
Tinkham,  his  instruments  consisting  of  a  barometer  and  pocket- 
compass. 

The  approach  by  this  route  is  over  a  broken  region  of  country,  and 
a  "better  approach,  it  is  thought,  will  be  found  north  of  the  Missouri, 
along  the  line  examined  by  Lieutenant  Mullan,  nearer  the  base  of  the 
mountains.  The  elevation  of  the  summit  is  6,250  feet;  a  tunnel  of 
two  miles  will  be  required.  The  eastern  approach  is  estimated  prac- 
ticable with  grades  of  fifty  or  sixty  feet  per  mile,  and  the  western  de- 
scent with  a  ^rade  of  thirty  feet  to  the  mile.  A  thorough  examination 
of  this  route  is  recommended  in  connexion  with  the  other  passes  in 
this  vicinity.  It  is  unnecessary,  therefore,  to  consider  it  further,  since 
the  data  are  still  too  imperfect  to  enable  us  to  form  certain  conclu- 
sions. 

We  will  now  return  to  the  line  of  the  main  party  at  Hell-Gate,  the 
termination  of  the  Blackfoot  valley.  From  this  point  two  lines  were 
examined  to  Clark's  fork.  One  follows  the  valley  of  the  Bitter  Root 
to  Clark's  fork ;  the  other  crosses  a  dividing  ridge  to  the  valley  of 
Jocko  river,  keeping  along  this  stream  to  its  junction  with  the  Flat- 
head, which  it  then  follows  to  Clark's  fork. 

Of  the  first.  Governor  Stevens  says:  "The  route  will  be  lonff,  in 
consequence  of  the  curves  of  the  river,  and  will  involve  curves  of  the 
minimum  radius,  numerous  bridge-crossings,  considerable  side-cut- 
ting, and  high  embankments  on  the  prairie  portions,  in  consequence 
of  the  spring  freshets  (twenty  to  thirty  feet  vertical  rise.)  The  rock, 
in  side-cuttings,  can  be  easily  quarried.  The  greater  portion  of  this 
route  has  been  personally  examined  by  me,  and  I  am  satisfied  of  its 
practicability,  though  at  great  expense." 

Mr.  Lander,  in  whose  judgment  and  experience  Governor  Stevens 
placed  great  confidence,  says  of  this  portion  of  the  route :  *^  The  de- 
scent of  the  Bitter  Root  is  very  severe.  The  general  grade  of  the  river- 
valley  for  that  distance  is  not  great  {11  ^Iq  feet  per  mile,)  but  the 
changes  in  level  are  abrupt,  the  valley  extremely  narrow  and  crooked ; 
sharp  curvature  and  steep  gradients  will  be  needed  under  any  system 
of  location,  and,  by  the  best  mode  of  conquering  these  difficulties,  the 
line  will  be  extreme  in  cost  and  nearly  impracticable." 

The  only  instrument  used  on  this  examination  was  a  pocket-com- 
pass. Governor  Stevens's  party  left  the  Bitter  Root  at  the  debouche 
of  the  Coeur  d'Alene  Pass,  and  Mr.  Lander  at  a  point  s^eral  miles 
before  reaching  Clark's  fork.  The  topographer  of  the  expedition,  Mr. 
Lambert,  describes  this  unexamined  portion  of  the  Bitter  Root  as  a 
canon,  but  in  conversation  I  find  that  his  description  was  inferred 
from  partial  information,  and  was  not  intended  to  mean  that  the 
mountain  sides  closing  in  upon  the  river  were  vertical  walls.  Dr. 
R^ickley  makes  no  special  mention  of  it.  In  respect  to  this  portion  of 
thft route,  he  says:  ''The  numerous  very  short  curves,  obliging  fre- 
quent crossings  by  strong  bridges,  the  great  length  of  the  route  it  the 
river  is  followed,  the  steep  banks,  and  the  high-raised  work  necessary 
to  prevent  the  encroachments  of  the  freshets,  (which  in  many  places 
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rise  from  twenty  to  thirty  feet  above  the  common  level,)  will  all  ren- 
der this  part  of  the  road  exceedingly  expensive."  In  view  of  the 
diflSculties  to  be  encountered  on  this  line,  and  of  the  nature  of  the  re- 
connaissance of  it,  it  should  not  be  considered  practicable  until  more 
exact  data  are  obtained  upon  which  to  form  a  correct  opinion. 

By  the  second  line  to  Clark's  fork :  To  overcome  the  summit  of  the 
Jocko  divide,  852  feet  above  Hell-Gate,  the  approach  will  require  a 
grade  of  sixty  feet,  and  the  descent  to  the  valley  of  the  Jocko  a  grade 
of  sixty  feet,  both  for  short  distances,  with  heavy  embankments,  and 
probably  a  lofty  bridge.  Lieutenant  Donelson  is  of  opinion  that  these 
grades  may  be  reduced  to  forty-five  and  forty  feet.  Along  the  valley 
of  the  Jocko  and  Flathead  rivers,  on  their  left  banks  to  Clark's  fork, 
the  grade  will  be  twenty  feet  per  mile.  Ten  or  twelve  miles  before 
reaching  Clark's  fork,  the  mountains  close  in  upon  the  river  with 
steep  slopes  and  rough  projecting  rocks.  The  heavy  growth  of  timber 
obliged  the  party  to  leave  the  river,  returning  to  it  again  at  Horse 
Plain  on  Clark's  fork,  a  few  miles  below  the  junction  of  the  Bitter 
Root  and  Flathead.  This  portion  of  the  Flathead,  like  that  of  the 
Bitter  Root,  is  described  by  Mr.  Lambert  as  a  caiion.  The  distance 
to  Horse  Plain  from  Hell-Gate  by  the  Jocko  is  70  miles,  by  the  Bit- 
ter Root  95  miles. 

A  better  connection  with  the  Flathead  can  probably  be  made  by 
leaving  the  Blackfoot  valley  above  the  defile  ;  further  examination  is 
necessary  to  establish  this,  however. 

Lieutenant  Donelson  says  the  average  fall  of  Clark's  fork  is  eleven 
feet  per  mile,  and  he  estimates  that  the  railroad  could  descend  with 
gradients  of  from  fifteen  to  twenty  feet  per  mile.  With  the  exception 
of  occasional  small  prairies,  marked  on  the  map,  its  valley  throughout 
is  heavily  timbered,  mainly  with  pine.  At  several  points  on  the  route 
the  rocky  hill-sides  crowd  upon  the  river,  and  all  deep-cutting  will 
probably  expose  the  rock,  apparently  in  general  a  species  of  limestone 
or  trap. 

The  line  crosses  the  Flathead  some  miles  above  its  junction  with 
Clark's  fork,  (or  Bitter  Root?)  continues  on  the  right  bank  as  far  as 
Big  Rock  ;  then  crosses  Clark's  fork,  following  the  left  bank,  and  re- 
crosses  at  the  Cabinet  mountain.  Tunnelling  the  Cabinet  mountain 
300  yards  through  50  per  cent,  basaltic  rock,  it  would  continue  on 
the  right  bank  of  the  river  to  Lake  Pend  d'Oreille,  and  on  the  west- 
ern side  of  the  lake  to  its  lower  extremity.  The  river  and  lake  are 
subject  to  freshets  fifteen  feet  in  height. 

The  summit  separating  Clark's  fork  and  Spokane  river  is  about 
800  feet  above  the  level  at  which  these  two  rivers  are  crossed.  The 
transit  could  be  made,  Lieutenant  Donelson  reports,  with  gradients 
not  exceeding  twenty-five  feet  per  mile,  though  Gt)vernor  Stevens 
(page  59)  says  forty  feet.  The  mountain  region  ends  near  the  crossing 
of  Spokane  river.  Mr.  Lander,  in  continuation,  after  reporting  upon 
the  Bitter  Root,  says :  *'  From  the  junction  of  the  Bitter  Root  with 
Clark's  fork  to  the  crossing  of  Clark's  fork,  below  Lake  Pend 
d'Oreille,  the  line  assumes  a  more  favorable  character;  and,  al- 
though still  severe,  may  be  readily  adjusted  to  reasonable  rate  of 
curvature  and  grade.     The  crossing  of  Uie  sununit  section^  between 
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Lake  Pend  d' Oreille  and  the  valley  of  the  Spokane,  is  very  favorable, 
and  can  be  made  upon  gradients  of  forty  feet  per  mile.  All  great  dif- 
ficulties of  location  upon  the  route  cease  at  the  valley  of  the  Spokane." 
Regarding  the  subject  of  construction  west  of  the  Rocky  mountain 
summit,  the  line  passes,  in  nearly  its  whole  extent,  through  forests 
which  could  furiish  an  abundance  of  pine  and  cedar  of  fine  quality, 
and  of  fir  and  larch.  The  rafting  of  lumber  cannot  be  carried  on 
above  Horse  Plain,  though  it  is  probable  that  logs  can  be  run  in  the 
freshets  from  the  heads  of  the  tributaries  of  Clark's  fork.  Lieutenant 
Donelson  saw  no  good  stone  for  building  over  this  space.  A  locality 
on  the  Blackfoot,  not  far  from  Hell-Gate,  another  at  Big  Rock,  (on 
Clark's  fork,)  and  the  mountains  on  the  right  of  Clark's  fork,  for  some 
distance  below  Thompson's  prairie,  would  furnish  stone  in  great 
abundance,  which  would  answer  for  ordinary  purposes.  Mr.  Tink- 
ham  states  that  not  far  from  the  Hudson  Bay  Company's  post,  among 
the  Flatheads,  good  limestone  for  building  could  be  obtained.     Good 

franite  is  found  on  the  Columbia,  140  miles  above  the  mouth  of  the 
akima.  Dr.  Evans,  geologist,  informs  me  that  stone  will  be  found 
throughout  this  section  at  distances  sufficiently  near  to  obviate  ex- 
cessive cost.  Sand  can  be  obtained  from  Clark's  fork,  Pend  d' Oreille 
lake,  and  elsewhere.  The  earth  excavation  and  embankment  through- 
out this  section  (from  the  east  base  of  the  Rocky  mountains  to  the 
Spokane  river)  will  be  large  in  amount,  and  expensive.  In  all  the 
mountain  valleys  the  deep  side-hill  cuttings  will  frequently  expose 
rock,  and  the  bulk  of  the  rock  excavation  in  the  entire  railroad  route 
will  be  in  this  section. 

It  is  evident  that  throughout  this  section,  from  the  entrance  of  the 
Becky  Mountain  Pass  to  the  crossing  of  the  Spokane,  a  distance  of 
365  miles,  the  difficulties  of  construction  will  be  very  great ;  and  that 
even  if  the  two  extremities  rested  upon  thickly  inhabited  districts, 
the  cost  would  be  excessive. 
Upon  the  passes  of  the  Rocky  mountains.  Governor  Stevens  says: 
"It  18  not  doubted  there  are  other  passes  in  this  portion  of  the 
Rocky  mountain  range,  even  better  than  those  explored;  they  are  in- 
dicated by  the  general  depression  of  the  mountain  range,  with  the 
greater  frequency  of  the  streams  stretching  out  to  meet  each  other 
noro  the  opposite  slopes  of  the  mountains  ;  and  I  consider  it  import- 
ant that,  in  future  operations,  a  whole  season  should  be  devoted  to 
flieir  thorough  examination,  and  that  instrumental  surveys  should  be 
made  of  the  pass  found  to  be  the  most  practicable." 

The  region  between  the  Coeur  d'Alene  mountains  and  the  Cascade 

range,  a  space  of  200  miles,  is  called  the  Great  Plain  of  Columbia,  or 

the  Spokane  Plain.     It  is  a  table-land,  whose  central  and  western 

portions  are  of  trap  formation,  and  are  described  on  the  map  as  sandy, 

rocky,  and  sterile.     Its  summit,  some  800  feet  above  the  level  of  the 

crossing  of  the  Spokane,  could  probably  be  attained  with  gradients 

rf  35  feet,  the  descent  to  the  crossing  of  the  Columbia  river  (near 

Ae  junction   of  the  Snake  river)  with  grades  of  30  feet,  and  from 

thence  to  Wallah-Wallah,  10  miles  further,  with  grades  of  20  feet. 

From  the  crossing  of  the  Spokane  to  the  crossing  of  the  Colunibia  it 

18  about  140  miles,  110  of  which  are  over  the  treeless  plain  of  the  Co- 


16  H.   Doc.   129. 

lumbia.  The  river  is  here  from  400  to  450  yards  "iHde,  with  good  ap- 
proaches. The  earth  excavation  and  embankment  will  not  probably 
exceed  the  heaviest  work  of  the  prairies  east  of  the  mountains.  A 
portion  of  the  excavation  on  the  first  part  of  the  Spokane  Plain  will 
be  rock  (basaltic  trap.)  Its  eastern  end  rests  upon  the  pine,  cedar, 
and  larch  districts  of  the  Columbia. 

Lumber  can  be  brought  down  the  Columbia  to  its  western  end,  and 
also  from  the  Yakima,  100  miles  above  its  mouth.  Good  granite  is 
found  on  the  Columbia,  140  miles  above  the  mouth  of  the  Yakima. 

Within  our  territory,  nearly  the  whole  space  between  the  Columbia 
river  (its  general  course  being  from  north  to  south)  and  Puget  sound, 
is  occupied  by  the  Cascade  mountains,  with  their  secondary  chains, 
spurs,  and  high,  broken  table-lands.  Through  these  mountain 
masses,  between  the  parallels  of  45°  30'  and  49°  north  latitude,  there 
are  but  two  passes  reported  practicable  for  a  railroad — that  of  the  Co- 
lumbia river,  and  that  in  which  the  north  or  main  fork  of  the  Yaki- 
ma (a  tributary  of  the  Columbia)  heads.  This  latter  pass  has  been 
heretofore  erroneously  called  Snoqualme  Pass.  The  Yakima  Pass 
gives  the  most  direct  route  to  Puget  sound,  the  distance  by  it  being 
150  or  160  miles  shorter  than  by  the  Columbia  River  Pass.  The  ap- 
proach to  it  is  by  the  valley  of  the  Yakima.  From  the  crossing  of 
the  Columbia  to  the  commencement  of  the  pine  timber,  96  miles,  the 
valley  is  wide,  open,  and  terraced ;  the  ground  is  sand,  gravel,  or 
loose  stones.  For  21  miles  further,  an  open  pine  wood  extends,  with 
a  light  soil,  sometimes  gravelly.  The  grades  are  from  8  to  12^  feet 
per  mile.  No  difficulties  of  construction  whatever  are  met  with. 
Prom  this  point  there  are  two  methods  of  passing  the  dividing  ridge 
— one  by  a  tunnel  4,000  yards  long,  3,000  feet  above  the  sea  ;  the 
second  by  a  tunnel  of  11,840  yards,  2,400  feet  above  the  sea.  For  the 
short  tunnel  the  ascent  of  895  feet  is  made  in  18^  miles,  giving  a 
grade,  supposing  it  to  be  uniform,  of  48.4  feet  per  mile,  in  fifty  per 
cent,  rock-cutting.  The  tunnel  4,000  yards  long  will  pass  'through 
solid  rock,  (silicious  conglomerate ;)  thence  to  the  falls  of  the  Sno- 
qualme, 45  miles  from  the  tunnel,  the  road  will  be  in  side-cutting, 
(silicious  conglomerate)  with  a  grade  of  59.8  feet  per  mile,  supposing 
it  to  be  uniform.  The  distance  to  the  falls  of  Snoqualme  was  trav- 
elled over  and  estimated  to  be  greater  by  Mr.  Tinkham,  and  the  grade 
proportionately  less.  From  the  Snoqualme  falls  to  Seattle,  on  Puget 
sound,  it  is  about  30  miles  ;  the  first  ten  will  require  a  grade  of  not 
more  than  20  feet  per  mile,  and  the  remaining  20  miles  will  pass  over  a 
level  country.  It  the  second  tunnel  be  used,  the  18A  miles  before 
reaching  it  will  be  with  a  grade  of  15.2  feet  per  mue,  with  little 
side-cutting,  through  a  thickly  timbered  country.  The  divide  must 
be  pierced  by  a  tunnel  11,840  yards  long,  of  a  similar  character  to 
the  short  tunnel ;  the  grade  to  the  Snoqualme  falls  will  then  be  46.3 
feet  per  mile,  and  the  total  length  of  the  section  240  miles. 

But  the  grades  in  both  cases  will  be  necessarily  broken,  and  higher 
than  the  estimate  in  many  places. 

The  elevations  of  the  different  points  from  the  Columbia,  to  a  point 
about  three  miles  west  of  the  summit,  were  taken  with  a  barometer; 
the  distances  were  estimated. 
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In  conclusion,  Captain  McClellan  states:  '^I  am  ofthe  opinion  that 
the  Yakima  Pass  is  barely  practicable,  and  that  only  at  a  high  cost  of 
time,  labor,  and  money."  The  depth  of  snow  upon  the  summit  of 
this  pass  has  been  much  discussed.  Captain  McClellan,  who  made 
the  reconnaissance,  says,  that  he  and  his  party  spared  no  pains  in  in- 
quiring ofthe  Indians  during  the  summer,  fall,  and  winter,  as  to  the 
quantity  and  nature  ofthe  snow  in  the  mountains  during  the  winter. 
We  examined  (he  says^  the  snow-marks  on  the  trees,  (similar,  he  in- 
forms me,  to  those  maae  by  standing  water  on  trees,)  in  the  passes, 
&c.  All  the  information  obtained  was  consistent ;  and  the  resulting 
conclusion,  that  in  ordinary  winters  there  could  not  be  less  than  from 
20  to  25  feet  of  snow  in  the  passes. 

For  the  purpose  of  examining  this  point,  Mr.  Tinkham  crossed  the 
mountains  from  Wallah- Wallah  to  Seattle,  by  the  Yakima  Pass, 
during  the  month  of  January,  passing  the  summit  on  the  21st  of  Jan- 
uary. '^  For  about  six  miles  on  the  summit  the  snow  was  found  to  be  • 
six  feet  deep,  with  an  occasional  depth  of  seven,  as  also  of  four  feet." 
"The  whole  breadth  of  snow,  over  twelve  inches  deep,  was  somewhat 
less  than  sixty  miles  in  extent.  Of  this,  about  forty-five  miles  were  two 
feet  and  upwards ;  about  twenty  miles  were  four  feet  and  upwards ; 
and  six  miles  were  six  feet  and  upwards.  All  the  snow  was  light  and 
dry;  it  was  the  accumulated  snows  of  the  winter  to  January  21,  de- 
posited in  successive  layers  of  a  few  inches  to  two  feet,  which  have 
generally  lain  undisturbed  since  their  fall ;  and  they  present  little 
obstruction  to  removal,  in  comparison  with  the  compact  drifted  snows 
of  the  Atlantic  States. ' ' 

From  the  known  efiect  of  abrupt  mountains,  rising  from  plains,  in 
increasing  the  precipitation  of  rain,  it  is  not  probable  that  less  rain 
fisLlls  on  the  main  chain  of  the  Cascade  mountains  than  at  Puget 
sound,  but  rather  more. 

The  mean  amount  of  the  winter  rain  at  Steilacoom,  on  the  sound, 
is  20.6  inches ;  the  amount  is  nearly  the  same  each  winter.  The 
yearly  m^ins  of  the  winter  rain,  in  the  table,  page  80,  of  Governor 
S.'s  report,  are  erroneous,  tliough  the  ijaean  lor  the  winter  of  several 
rears  is  correct. 

Snow  occupies  from  ten  to  twelve  times  the  bulk  of  an  equal  quan- 
tity of  rain.  The  snow  of  the  Cascade  mountains  is  reported  to  be 
very  dry  and  light,  and  the  proportion  between  it  and  rain  is  proba- 
bly greater  than  as  12  to  1.  Assuming  it  to  be  12,  and  supposing  . 
the  precipitation  on  these  mountains,  during  December,  January,  and 
February,  to  be  in  the  form  of  snow,  we  have  at  the  close  of  February 
20.6  feet  of  snow. 

The  mean  temperatures  at  Steilacoom,  Puget  sound,  from  observa- 
tions at  the  military  post  there  for  (four)  years,  are: 
November,  46^.2  Fahr. ;  December,  38°.3  Fahr.  ;  January  38°.l- 

Pahr.:  February,  40^.7  Fahr.;  March,  41^.8  Fahr.  ;  April,  48^.6 

Applying  the  rule  that  for  every  300  feet  of  elevation  there  is  a  de- 
crease of  1*^  Fahr.,  we  have  for  the  temperatures  of  an  elevation  cor- 
responding to  that  of  the  summit  of  the  Snoqualme  or  Yakima  Pass — 
2a 
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November,  36^  ;  December,  28®  ;  January,  28®  ;  February,  30®. Y; 
March,  31°.8;  April,  38®.6. 

But  from  the  barren  and  broken  character  of  the  mountain  masses 
east  of  the  Cascade  crest,  the  abruptness  of  the  eastern  slopes  of  the 
main  chain,  and  its  great  general  elevation,  8,000  feet  above  the  sea, 
with  bare  rocky  peaks  projecting  above  this  height,  the  highest  reach- 
ing an  elevation  of  15,000  or  16,000  feet,  the  temperature  of  the  Takima 
Pass  must  be  lower  than  the  rule  of  decrease  of  temperature  for  in- 
crease of  elevation  would  give  when  applied  to  the  temperature  of 
Steilacoom.  The  influence  of  these  causes  is  shown  in  the  meteoro- 
logical report  of  Lieut.  Mowry,  by  which  it  will  be  seen  that  the  climate 
of  the  Cascade  range  and  the  country  east  of  it  is  very  severe.  Lieut. 
Mowry  says,  page  404,  at  Chequoss  (a  pass  in  the  Cascade  chain  4,000 
feet  above  the  sea,)  on  the  summit  of  the  Cascade  range,  August  9th, 
the  thermometer  indicate  a  temperature  below  the  freezing-point, 
and  ice  formed  to  the  thickness  of  half  an  inch.  At  the  same  time 
and  place,  strawberries  were  growing  in  great  luxuriance  and  abun- 
dance. The  Indians  informed  him  that  the  snow  fell  there  as  early 
as  November,  &c.,  &c. 

Of  the  8.69  inches  of  rain  that  fell  during  January  at  Steilacoom, 
5.37  inches  fell  after  the  26th  ;  and  of  the  20.7  inches  rain  that  fell 
there  duringt  he  winter  (December,  January,  and  February,^  but  7.74 
inches  had  fallen  at  the  time  Mr.  Tinkham  crossed  the  Yakima  Pass, 
(21st  January  ;)  that  is,  but  little  more  than  one-third  of  the  whole 
quantity  that  fell  during  the  winter.  The  above  investigation  is  in 
accordance,  then,  with  the  facts  as  found  by  Mr.  Tinkham;  but  one- 
third  of  the  snow  had  fallen  when  he  crossed. 

Lieut.  Grover,  in  crossing  from  Clark's  fork  to  the  Cceur  d'Alene 
prairie,  between  the  19th  and  the  22d  of  February,  found  2^  feet  of 
very  hard  snow  for  the  most  part  of  the  way,  the  elevation  being 
about  2,000  and  2,500  feet.  The  country  here  is  very  dry,  according 
to  Lieut.  Mowry. 

It  seems  probable,  from  the  foregoing  investigation,  that  not  less 
than  20  feet  of  snow  is  usually  to  be  found  on  the  summit  of  the 
Yakima  Pass  at  the  close  of  winter — gradually  changing  to  12  feet, 
6  feet,  &c. ,  &c.  But  the  question  should  not  be  considered  settled 
until  further  examinations  are  made,  nor  the  railroad  practicability 
of  the  Yakima  Pass  established  until  an  instrumental  survey  of  it  has 
been  made. 

To  return  to  the  crossing  of  the  Columbia  river  near  the  mouth  of 
Snake  river.  The  terminus  of  the  road  should  be  on  Puget  sound, 
and,  from  the  report  of  Capt.  McClellan,  the  harbor  of  Seattle  would 
appear  to  be  the  most  favorable  on  the  eastern  shore. 

Capt.  McClellan  states:  "  With  regard  to  the  Columbia  river,  I  am 
not  prepared  to  speak  so  much  in  detail ;  the  last  barometer  beinff 
broken  before  we  reached  there  on  our  return,  and  for  other  good 
reasons,  I  passed  down  by  water.  Mr.  Lander,  however,  travelled 
the  greater  part  of  the  distance  by  land ;  and  as  his  examination 
orroborates  the  opinion  I  formed  at  the  time,  I  shall  content  my- 
self with  expressing  in  general  terms  the  nature  of  that  pass."  His 
conclusion  is,  that  **  it  is  not  only  practicable,  but  remarkably  favor- 
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able; ""  and,  in  his  opinion,  it  would  be  desirable  that  an  instrumental 
survey  should  be  made  of  the  Yakima  Pass  and  the  Columbia  River 
Pass,  should  any  more  railroad  explorations  be  made  on  this  line.  In 
conversation  Capt.  McClellan  informed  me,  that  the  work  on  the 
route  along  the  Columbia  river,  from  the  Dalles  to  near  Vancouver, 
90  miles,  would  be  similar  to  that  of  the  Hudson  River  railroad  along 
the  mountain  region.  Mr.  Lander  says,  '*the  high  floods  to  which 
the  Columbia  river  is  subject,  are  serious. obstacles  to  obtaining  the 
best  location  for  cheap  construction  offered  by  its  valley."  From  ob- 
servations made  at  Fort  Vancouver,  from  May  8  to  July  20,  1854,  the 
rise  of  the  river  during  the  flood  was  10  feet  above  spring  level,  and 
17  feet  above  summer  level. 

Governor  Stevens  says,  (page  46,)  "the  pass  of  the  Columbia  river, 
eJEamined  personally  by  myself  as  well  as  Captain  McClellan  and  Mr. 
Lander,  is  remarkably  favorable  in  its  grades,  which  rarely  exceed 
ten  feet,  in  the  ease  with  which  debris  from  the  ledges  can  be  worked 
to  form  the  embankments  required  to  guard  against  freshets,  and  the 
great  facility  with  which  wood  and  stone,  both  of  good  quality,  can 
be  transported  down  the  Columbia  for  purposes  of  construction.  The 
only  serious  obstacle  is  Cape  Horn  mountain,  which,  to  avoid  sharp 
curvature,  may  require  a  tunnel  seven  hundred  feet  in  length.  The 
grades  down  the  Columbia  to  near  the  mouth  of  the  Cowlitz,  and 
thence  to  Olympia,  Steilacoom,  or  Seattle,  will  be  small,  the  work 
light,  and  abundant  materials  of  all  kinds  will  be  found  for  road-beds 
and  superstructure."  The  ascents  and  descents  are  estimated  at  300 
and  700  feet.  On  the  Columbia  the  line  is,  for  the  most  part  of  the 
way,  located  in  the  bottom  lands  of  the  river,  and  will  rarely  be 
forced  from  them  to  the  rocky  bluffs  bordering  its  intervale.  Between 
Wallah- Wallah  and  the  Dalles  Mr.  Tinkham  found  it  necessary  in 
only  two  instances  to  cross  the  rocky  spurs  jutting  out  from  the  river 
bluffs. 

The  bluffy  country  bordering  the  Columbia  ceases  near  Cape  Horn. 
From  below  the  Dalles  the  woods  commence,  and  continue  to  the  head 
of  Cowlitz  river. 

'*  The  wide  and  comparatively  flat  and  wooded  valley  of  the  Cowlitz 
connects  with  plains,  sometimes  of  prairie  and  sometimes  of  woodland, 
extendin^f  to  Puget  sound,  and  wnich,  although  not  fully  explored, 
are  sufficiently  well  known  to  insure  the  unusually  favorable  charac- 
ter of  the  country  for  the  construction  of  a  railway." 

The  total  length  from  the  crossing  of  the  Columbia  to  Seattle  is 
about  390  miles.  The  earth  excavation  will  not  probably  exceed  the 
heaviest  work  of  the  prairies  east  of  the  mountains,  and  is  estimated 
not  to  exceed  an  average  of  seven  to  eight  feet.  The  material  for  em- 
Unkment  ia  almost  always  of  a  superior  character. 

The  amount  of  rock-cutting,  with  the  exception  of  the  portion  of 
the  line  between  the  Dalles  and  Cape  Horn,  will  be  very  small.  The 
t«ck  ii  generally  a  basaltic  trap. 

In  reference  to  the  facilities  for  construction  upon  Clark's  fork  and 
on  ii^  Columbia,  Governor  Stevens  says,  page  44:  ''By  improvements 
either  in  the  bed  of  the  river,  or  in  the  use  of  locks  at  several  points 
on  the  Columbia  and  Clark's  fork,  and  by  the  substitution  of  rail 
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where  such  improvement  is  impracticable,  it  is  not  doubted  that  a 
continuous  communication  can  be  established  from  the  mouth  of  the 
Columbia  to  the  mouth  of  the  Spokane,  and  probably  to  Colville,  and 
from  the  Pend  d' Oreille  lake  to  Horse  Plain.  Rails  will  undoubtedly 
be  required  at  several  of  the  places,  and  transfer  be  made  from  steamer 
to  steamer." 

The  total  length  of  the  route  from  St.  Paul  to  Seattle,  Puget  sound, 
by  the  Columbia  River  Pass,  is  2,025  miles,  or  2,000  if  the  Jocko  river 
is  used  instead  of  the  Bitter  Root;  by  the  Yakima  Pass,  1,870  and 
1,845  miles  respectively.  The  distances  just  given  are  taken  along 
the  line  of  location  for  the  proposed  railroad.  They  are  nearly  the 
same  as  those  travelled,  except  on  the  prairies  east  of  the  Rocky 
mountains,  and  on  the  Spokane  Plain,  where  the  located  line  is  shorter 
than  that  travelled  over,  there  being  no  serious  obstacles  to  the  more 
direct  course.  The  distances  given  aiflfer  from  those  used  by  Governor 
Stevens,  owing  to  a  revision  which  the  maps  have  undergone  since 
his  report  was  written. 

Soil. 

In  the  absence  of  the  geological  report  of  Dr.  Evans,  whose  field 
duties  in  Washington  and  Oregon  Territories  have  detained  him  there 
until  recently,  the  information  upon  the  character  of  the  soil  upon  the 
route  is  not  as  ftill,  detailed,  and  satisfactory  as  could  be  desired. 
Previous  geological  examinations,  over  portions  as  far  west  as  about  lon- 
gitude 101°  or  102°,  show  that  the  uncultivable  region  begins  in  about 
the  same  longitude  on  this  route  as  in  the  latitude  of  the  Arkansas. 

From  the  geological  information  respecting  the  region  between  the 
meridian  of  101°  and  the  Spokane  Plain  imparted  recently  by  Dr. 
Evans,  from  the  report  of  Mr.  Gibbs  upon  the  section  west  of  the 
Spokane,  and  after  a  close  examination  of  the  reports,  the  following 
general  conclusions  have  been  arrived  at  respecting  the  soil  of  the  re- 
gion traversed  by  the  northern  route. 

From  the  Mississippi  to  the  western  border  of  the  Plateau  of  the 
Bois  des  Sioux,  in  about  the  meridian  of  98°  west  of  Greenwich,  the 
soil  is  fertile;  the  upper  layer  being  composed  of  vegetable  mould. 
Here  it  begins  to  be  mixed  with  sand  and  gravel,  the  proportion  of 
-^hich  ingredients  increases  as  you  proceed  westward.  From  Fort 
Union  to  the  foot  of  the  mountains,  (15  or  20  miles  east  of  the  crest,) 
the  upper  covering  of  sand,  clay,  and  gravel  is  from  one  to  three  feet 
thick,  and  lies  upon  a  coarse  sandstone.  The  grass,  luxuriant  on  the 
vegetable  mould,  gradually  becomes  thinner,  until  on  the  sterile  soil 
it  is  very  sparse.  Immediately  under  the  mountains  it  improves 
again — perhaps  from  the  intermingling  of  limestone  debris,  and  the 
comparatively  greater  fall  of  rain. 

On  the  Coteau  du  Missouri  the  ground  is  rougher,  and  the  grass 
thinner,  than  on  the  prairie;  and  west  and  south  of  the  Missouri  it  is 
in  many  places  even  yet  more  rough  and  sterile,  the  Mauv^ises  Terres 
beginning  not  far  from  the  mouth  of  the  L'Eau-qui-court  river. 

In  fact,  the  tertiary  and  cretaceous  formations  extend  from  about 
longitude  97°  west  of  Greenwich  to  the  eastern  base  of  the  Rocky 
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monntains;  the  soil  being  stiff  clay  and  sandstone,  alternating  with 
each  other.  The  former  are  well  constituted  for  fertility;  but,  under 
the  present  meteorological  conditions,  (the  small  yearly  amount  of 
rain,  and  the  total  absence  of  it  at  certain  seasons,)  they  are  unsuit- 
able for  agricultural  purposes.  They  produce  luxuriant  grasses  in 
the  spring,  but  in  the  dry  season  (the  summer)  the  sun  withers  the 
^ass;  parches,  bakes,  and  cracks  the  clay  surface;  and  not  only  gives 
it  a  sterile  aspect,  but  renders  it  uncultivable.  The  sandstone  soils 
are  in  themselves  sterile.  Jt  is  thought  by  some  that  if  the  annual 
burning  of  the  prairies  were  to  cease,  forests  would  grow  upon  the 
clay  soils,  a  greater  amount  of  rain  in  the  summer  be  precipitated  by 
them,  and  that  these  clay  soils  would  thus  become  cultivable. 

The  river-bottoms  in  part  (where  the  soils  of  the  dififerent  strata 
become  mixed,)  and  the  valleys  among  the  mountains,  form  exceptions 
to  this  general  condition  of  sterility.  As,  for  instance,  it  is  Lieuten- 
ant Donelson's  opinion  that  upon  the  Missouri  the  soil  is  such  that 
the  settlements  might  be  continuous  upon  its  banks  up  to  the  mouth 
of  the  L'Eau-qui-court  river,  longitude  98°  ;  from  that  point  to  Fort 
Union,  about  one-fourth  could  be  settled.  Above  Fort  Union,  Lieut. 
Grover  says,  (page  217)  **0n  the  lower  portion  of  the  river  (between 
Fort  Benton  and  Fort  Union,)  there  are  many  quite  extensive  bottoms 
well  adapted  to  agricultural  purposes.  There  is  a  good  deal  of  arable 
land,  also,  in  the  vicinity  of  Fort  Benton,  and  in  the  Sun  River  val- 
ley." The  proportion  of  cultivable  bottom  lands  on  this  section  of 
the  river  is  much  less  than  one-fourth.  The  Mouse  River  valley  is 
represented  to  be  fertile,  as  its  growth  of  ash,  elm,  and  oak  indicates. 
Describing  that  portion  of  the  route  from  Fort  Union  to  Fort  Benton, 
Grovernor  Stevens  writes,  (page  25,)  **  The  bottom  lands,  both  of  the 
Missouri  and  Milk  rivers,  are  composed  of  clay  and  sand,  &c." 

The  space  between  the  Rocky  and  Cascade  mountain  chains  is  prin- 
cipally occupied,  between  the  parallels  of  45°  and  49°  latitude,  with 
mountain  masses  and  the  great  elevated  plain  of  the  Columbia. 

From  the  main  Cascade  chain  the  generally  sterile  soil  extends 
eastward  over  the  dry  region  until  the  rain  that  falls  upon  the  Coeur 
d'AIene,  Bitter  Root,  and  other  mountains,  begins  to  be  felt ;  we  then 
have  grazing.  The  soil  improves  in  quality  as  the  mountains  are  ap- 
proached, the  valleys  of  which  are  represented  as  fertile,  perhaps  in- 
fluenced in  some  degree  by  the  nature  of  the  mountain  debris  that 
have  been  washed  upon  them.  The  Columbia  river  and  its  affluents ^ 
in  their  lower  courses  within  the  limits  above  mentioned,  are  stated  to 
carry  gravel  and  sand,  but  no  fertilizing  matter. 

It  is  their  upper  or  mountain  valleys  (between  the  Cascade  and 
Rocky  mountains)  only  that  are  productive ,  their  lower  are  uncul- 
tivable. 
The  fertile  or  cultivable  areas  are  most  probably  the  exceptions  to 

^  general  character  of  the  soil  between  these  two  mountain  chains, 

»iA  are  of  limited  extent. 
TKe  soil,  too,  of  a  large  portion  described  as  fertile,  is  most  proba- 

Wj\*tter  adapted  to  grazing  than  to  farming.     The  valley  of  St. 

Mary's,  and  other  mountain  valleys  in  that  region,  and  west  of  the 

Bitter  Root  mountains,  are  represented  to  have  dark  gravelly  soils. 
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The  prairies  on  the  Columbia  river  are  also  more  or  less  gravelly. 
The  middle  and  western  parts  of  the  plain  of  the  Columbia  are  sandy, 
rocky,  and  sterile;  here  and  there  are  awaJ^,  having  rich  mould; 
bunch-grass,  varying  in  degree  of  sparseness  of  growth,  is  found  over 
a  large  portion  of  its  surface. 

Lieutenant  MuUan  says  of  the  St.  Mary's  valley,  which  has  been 
considered  as  a  kind  of  standard,  "the  soil  of  the  valley  of  the  Bitter 
Boot  (St.  Mary's)  is  fertile  and  productive,  well  timbered  with  pine 
and  cotton-wood,  but  whose  chief  characteristic  and  capability  is  that 
of  grazing  large  herds  of  cattle,  and  affording  excellent  mill-sites  along 
the  numerous  mountain  streams." 

Probably  about  one-fourth  of  the  area  of  the  valley  is  cultivable, 
the  remainder  being  suitable  for  grass-lands  only. 

Dr.  Suckley,  referring  to  the  Hell  Gate,  Bitter  Root,  Clark  and 
Columbia  rivers,  and  to  the  Dalles,  says,  "there  are  a  few  pieces  of  ex- 
lent  land  along  these  rivers" — page  275.  The  valley  of  Clark's  fork 
is  heavily  timbered  with  pine  ;  there  is  no  grass. 

Within  the  limits  of  Washington  Territory,  between  the  Cascade 
and  Eocky  mountains,  there  are  7,356  Indians.  Within  the  same 
Territory,  west  of  the  Cascades,  the  areas  being  as  3  to  1  about,  there 
are  6,903  Indians.  This  may  give  some  indication  as  to  the  capabili- 
ties of  the  soil  for  supporting  animal  life. 

West  of  the  Cascade  mountains  there  are  generally  prairies,  soon 
exhausted  by  cultivation,  but  offering  good  grazing;  clay  formations 
that  are  arable,  and  rich  river  bottoms.  The  fall  of  rain  in  the  year 
is  about  47  inches ;  the  temperature  is  moderate. 

Governor  Stevens  estimates  that  there  are  4,000  square  miles  of 
tillable  land  on  the  eastern  slopes  of  the  Rocky  mountains,  and  that 
the  mountain  valleys  on  the  western  slopes  contain  6,000  square  miles 
of  arable  land. 

The  preliminary  report  of  the  geologist  of  the  party,  made  from 
Washington  Territory,  where  he  was  still  engaged  in  the  field  when 
the  report  of  Governor  Stevens  was  prepared,  failed  to  reach  the  lat- 
ter, who  thus  was  not  afforded  the  means  of  correcting  opinions 
formed  from  those  appearances  of  fertility  presented  by  the  growth  of 
grasses,  «&c.,  which  are  liable  to  mislead,  especially  after  traversing  a 
region  devoid  of  such  verdure.  A  more  thorough  examination  of  the 
country  and  soil  proves  that  very  little,  if  any,  of  the  eastern  slopes 
of  the  Rocky  mountains  is  suitable  for  cultivation  ;  and  that  the  val- 
leys of  the  streams  east  of  the  mountains,  and  those  west,  are  capa- 
ble of  sustaining  merely  small  agricultural  settlements.  The  greater 
portion  of  these  valleys  are  only  suited  for  grazing  lands  ;  and  this 
mountain  region,  described  as  containing  10,000  square  miles  of  arable 
land,  is  admirably  adapted  by  nature  for  a  grazing  country,  but  can 
never  sustain  a  large  agricultural  population. 

There  must  be  some  numerical  error  in  the  estimate  of  the  area  of 
the  grassed  lands  between  the  Bitter  Root  and  the  Rocky  mountains, 
since  careful  measurements  in  the  office  make  it  much  less  than  that 
given  above. 

It  is  not  probable  that  the  area  of  cultivable  soil  within  the  limits 
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mentioned,  east  and  west  of  the  Rocky  mountains,  will  exceed  one- 
tenth  of  the  area  stated — that  is,  1,000  square  miles. 

The  character  of  country  along  the  route  from  St.  Paul  to  Seattle 
may  be  summed  up  as  follows : 

From  St.  Paul  to  Little  Falls,  fertile  soil 109  miles. 

From  the  Mississippi  river  at  Little  Falls  to  Dead  Colt 

Hillock,  the  soil  is  fertile — the  distance  is  about 166      '^ 

From  that  point  to  the  crossing  of  ReviSre  a  Jacques, 
near  the  99th  meridian,  the  change  from  fertility  to 
an  uncultivable  condition  takes  place 66      ^^ 

Thence  to  the  crossing  of  Sun  river,  the  distance  of  752 
miles,  the  prairie  is  uncultivable ;  the  river  bottom  of 
the  Missouri  in  part,  those  of  Jacques  river,  Mouse 
river,  and  of  other  streams  possessing  a  cultivable 
soil ,... 752      '' 

We  then  have  mountain  region  of  404  miles,  a  well- 
wooded  di^rict  to  the  Spokane  river,  with  mountain 
valleys  oi  partly  cultivable  soil,  and  prairies  of  the 

same  character 404      '^ 

(The  sum  of  the  areas  of  the  cultivable  soil  in  the 

Bocky  mountain  region  being  about  2,500  square  miles.) 

From  the  Spokane  river  to  the  crossing  of  the  Colum- 
bia, 10  miles  above  Fort  Wallah- Wallah,  over  the 
barren  plain  of  the  Columbia 142      '' 

Thence  to  the  Cascades,  an  uncultivable  though  grazing 
district,  about 192      '' 

Thenoe  to  Seattle,  on  Puget  sound,  over  cultivable  land, 
about 194     '' 


Total 2,025 


n 


So  that  of  the  2,025  miles  from  St.  Paul  to  Seattle,  on  Puget  sound, 
we  have  only  a  space  of  about  535  miles  of  fertile  country ;  the  remain- 
ing 1^490  miles  being  over  uncultivable  prairie  soil,  or  mountain-land 
Producing  only  lumber,  with  the  limited  exception  of  occasional  river- 
attoms,  mountain-valleys,  or  prairie. 

Climate, 

Of  the  47  inches  of  rain  that  fall  yearly  at  Steilacoom,  Puget  sound, 

15  inches  fell  during  the  autumn  months,  and  20.6  inches  during  the 

winter  months.    At  Fort  Laramie,  on  the  plain  just  east  of  the  Rocky 

mountains,  23.5  inches  rain  fall  during  the  year ;  (probably  less  than 

tliis  fiills  in  the  latitude  of  the  northern  route. J     Ten  inches  of  these 

43.5  fell  during  the  spring,  and  only  3. 4  incnes  during  the  winter. 

At  Fort  Snelling  about  25  inches  fall  during  the  year :  of  this  only  2 

iacbes  fall  during  the  winter;  6.8  inches  during  the  spring;  10.2 

iftelkes  during  the  summer  ;  and  5.7  inches  during  the  autumn.     The 

eicemve  autimin  and  winter  rains  of  Puget  sound  are  converted  into 

•priig  rains  at  the  eastern  base  of  the  Rocky  mountains,  and  into 

wminer  rains  at  Fort  Snelling.     It  is  probable  that  the  Bitter  Root 
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range  has  a  heavy  winter  precipitation,  and,  arresting  a  large  propor- 
tion of  the  moisture  from  the  west,  protects  the  Rocky  mountains  fronL 
it  and  from  heavy  winter  snows — a  circumstance  favorable  to  the  con- 
struction and  working  of  a  railroad  through  the  Rocky  mountains  in. 
this  latitude.  It  appears  probable,  too,  that  the  greatest  precipita- 
tion in  this  region  takes  place  during  the  latter  part  of  winter  and 
the  early  part  of  spring.  Mr.  Tinkham,  in  crossing  the  Bitter  Root 
range,  found  two  and  three  feet  of  snow  in  the  latter  part  of  Novem- 
ber ;  and,  before  he  left  the  camp  on  the  summit  of  the  pass,  (7,250 
feet  elevation)  the  snow  increased  to  the  depth  of  six  feet. 

The  evidence  adduced  by  Gov.  Stevens  shows  that  no  obstruction  to 
a  railroad  need  be  apprehended  from  snow  across  the  plains  through 
the  passes  of  the  Rocky  mountains,  and  thence  by  way  of  the  Cobgn- 
bia  River  Pass  to  Puget  sound,  though  the  great  rise  of  the  Bitter  ifcot 
and  Flathead  rivers  and  Clark's  fork,  in  the  spring  freshets,  indicates 
a  large  deposition  of  snow  at  their  sources.  It  is  reported,  that  two 
winters  previous  to  that  of  Gov.  Stevens's  party  being  ^ere,  (winter 
of  1851-2,)  a  party  of  Flathead  Indians  were  prevented  from  return- 
ing to  their  village,  in  St.  Mary's  valley,  although  only  two  or  three 
days'  travel  from  it,  by  the  passes  being  blocked  up  with  snow  ;  they 
were  on  that  account  obliged  to  pass  the  winter  in  one  of  the  valleys 
east  of  St.  Mary's.  This  does  not,  however,  make  it  impracticable 
for  a  railroad,  since  it  was  the  accumulation  of  drift  of  the  whole 
winter,  and  on  a  railroad  track  it  would  be  removed  as  fast  as  it  fell. 
The  meteorological  observations  made  at  Fort  Benton  and  in  St. 
Mary's  valley  during  the  past  year,  will  be  interesting.  The  amount 
of  winter  rains  converted  into  snow,  give  pretty  sure  indications,  in 
these  climates,  of  the  greatest  depth  that  may  be  encountered,  allow- 
ing one  foot  of  snow  to  one  inch  of  rain. 

With  respect  to  the  temperature  of  the  route :  San  Francisco,  in 
about  latitude  37°,  has  a  winter  temperature  of  50°  Fahrenheit ;  Fort 
Moultrie,  Charleston  harbor,  about  latitude  33°,  has  about  the  same 
winter  temperature,  50°  Fahrenheit ;  Steilacoom,  Puget  sound,  about 
latitude  47  ,  has  a  winter  temperature  of  about  39°  Fahrenheit — ^the 
same,  nearly,  as  that  of  Fort  Monroe,  Old  Point  Comfort,  Chesapeake 
bay,  in  latitude  about  37°,  which  is  40°  Fahrenheit. 

The  mean  winter  temperature  of  Steilacoom,  Puget  sound,  is  39°;  of 
San  Francisco,  50°. 4;  showing  an  increase  of  about  1°  of  Fahrenheit 
for  1°  of  latitude,  which  is  the  change  generally  on  that  coast  within 
those  limits,  corresponding  nearly  with  the  eastern  part  of  Europe, 
as  given  by  Humboldt. 

On  the  Atlantic  coast,  the  change  from  south  to  north  in  our  terri- 
tory, as  far  north  as  Boston,  is  about  2°. 4  Fahrenheit  for  1°  of  lati- 
tude. The  nieteorological  observations  that  I  have  access  to,  those  of 
the  Surgeon  General's  bureau,  do  not  show  whether  this  change  of 
proportion  takes  place  gradually  between  the  shores  of  the  two  oceans, 
or  if  it  be  sudden. 

Along  the  Mississippi  river  the  decrease  of  temperature  for  increase 
of  latitude  is  somewhat  less  than  on  the  Atlantic. 

Along  the  chain  of  the  Rocky  mountains  the  change  of  temperature 
in  some  instances  corresponds  with  the  Atlantic^  sometimes  with  the 
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Mwsiflsippi  ;  in  other  cases,  the  proportionate  decrease  of  temperature 
going  north  is  greater  than  either.  The  observations  on  the  northern 
route,  as  given  in  the  report,  are  too  imperfect  to  enable  a  good  com- 
parison to  be  made  between  them  and  those  made  at  points  further 
south.  So  far  as  any  conclusions  can  be  drawn  from  them,  they  indi- 
cate that  the  law  of  change  of  temperature  along  the  Rocky  mountain 
range  for  change  of  latitude  is  nearly  the  same  as  that  along  the  Mis- 
sissippi or  the  Atlantic  coast — ^the  points  being  reduced  to  a  common 
elevation  by  the  allowance  of  1°  Fahrenheit  for  every  300  feet  of  el^ 
vation.  It  is  supposed,  also,  that  no  great  modifying  influences  from 
local  causes  exist — such,  for  instance,  as  the  Great  Salt  lake.  If, 
then,  we  find  points  along  the  northern  route,  among  the  mountains, 
with  winter  temperatures  not  exceeding  those  many  degrees  further 
south,  in  the  same  mountain  chain,  it  will  be  due  simply  to  the  low 
elevation  of  the  former.  That  the  climate  is  very  severe  on  the  prai- 
ries between  Fort  Benton  and  the  mountains,  and  in  the  Rocky  mount- 
ain passes,  is  inferrible  from  the  reports  of  Mr.  Tinkham  and  Lieu- 
tenant Grover.  That  the  cold  is  excessive  on  the  prairie  over  the 
whole  route  is  evident,  from  the  meteorological  information  contained 
in  the  report.  Mr.  Tinkham,  after  crossing  the  summit  of  the  Marias 
Pass,  (latitude  48°  30^  about,^  found,  on  the  20th  of  October,  at  an 
elevation  of  5,600  feet,  (300  feet  higher  than  the  proposed  tunnel  in 
Lewis  and  Clarke's  Pass,)  the  snow-banks  of  the  previous  winter  still 
resting  on  the  borders  of  the  shaded  ponds  or  small  lakes ;  and  in 
tlie  prairies,  twelve  miles  from  the  summit,  he  found  four  inches  of 
Bnow.  On  the  route  to  Fort  Benton,  (from  this  pass,)  between  the 
20th  and  27th  of  October,  distance  136  miles,  the  thermometer  was 
once  or  twice  as  low  as  3°  Fahrenheit. 

Lieutenant  Grover  crossed  the  Rocky  mountains  through  Cadotte's 
Pass,  in  January  of  1854,  and  while  in  the  pass  the  thermometer  de- 
scended as  low  as  21°,  19°,  15°,  below  zero  of  Fahrenheit. 

The  meteorological  observations  of  the  Medical  department  of  the 
army,  furnished  me  from  the  Surgeon  General's  oflSce,  form  the  data, 
in  addition  to  those  given  in  Governor  Stevens's  report,  for  the  deduc- 
tions drawn  respecting  the  amount  of  snow,  rain,  temperature,  &c. 

The  two  principal  favorable  characteristics  of  the  northern  route, 
are  its  low  profile  and  low  grades  ;  the  prairies  extending  in  this  lati- 
tude from  the  Mississippi  to  the  base  of  the  mountains,  fifteen  or 
twenty  miles  from  the  summit,  in  about  longitude  112°  and  113°,  a 
distance  by  the  railroad  route  of  1,000  miles.  Its  proximity  to,  and 
connexion  with  the  Missouri  and  Columbia  rivers  and  their  principal 
tributaries,  is  also  favorable  to  the  construction  of  the  road. 

The  road  leaves  the  Mississippi  river,  at  Little  Falls,  at  an  eleva- 
tion above  the  sea  of  about  1,100  feet.     Between  Mouse  and  Missouri 
rivers  it  has  attained  an  elevation  of  more  than  2,000  feet.     Its  gene- 
ral elevation  on  the  Missouri  and  Milk  rivers  is  2,200  feet.     Leaving 
tlk  river,  it  crosses  the  high  prairies  towards  Lewis  and  Clarke's  and 
C«4otte's  Passes ;  at  the  distance  of  100  miles  on  the  trav.elled,  and 
^^  on  the  railroad  location  from  these  passes,  the  elevation  is  about 
3,006  feet.    Upon  entering  the  passesnt  is  about  4,600  feet,  the  sum- 
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mits  being  respectively  6,300  and  6,044  ;  and  the  proposed  tunnels  at 
elevations  of  5,300  and  5,000  feet  respectively. 

After  passing  the  summit  we  descend  to  the  elevation  of  3,000  feet, 
at  about  100  miles  west  of  it,  by  following  the  valley  of  the  Bitter 
Root,  and  130  miles  west  of  it,  following  the  Jocko,  making  the 
whole  distance  on  the  railroad  route,  exceeding  an  elevation  of  3,000 
feet,  to  be  about  260  miles.  At  the  junction  of  the  Bitter  Root  and 
Flathead  rivers,  which  forms  the  commencement  of  Clark's  fork,  the 
elevation  is  about  2,500  feet,  and  at  Pend  d'Oreille  lake  about  1,600 
feet.  In  crossing  the  dividing  ridge  between  Clark's  fork  and  the 
Spokane  river,  and  the  Great  Plain  of  Columbia,  between  the  Spokane 
and  Columbia,  the  elevation  attained  is  about  2,400  feet.  If  the 
mountain  district  be  considered  to  extend  from  Sun  river  to  Pend 
d'Oreille  lake,  the  route  runs  through  310  miles  of  it ;  if  to  the  Spo- 
kane river,  nearly  400  miles. 

The  sum  of  the  ascents  in  crossing  main  divides  or  ridges  going 
from  Fort  Vancouver,  elevation  0,  to  St.  Paul,  elevation  828  feet,  is 
about  9,500  feet;  from  Seattle,  on  Puget  sound,  to  St.  Paul,  the  sum 
would  be  10,000  feet. 

The  descents,  going  west,  would  then  be,  respectively,  above  8,700 
and  9,200  feet. 

Applying  Knight  and  Latrobe's  rule  for  equating  grades,  the 
effect  of  these  ascents  and  descents,  on  the  working  of  the  road,  would 
be  equivalent  to  343  miles  in  the  first  instance,  and  362  in  the  other. 

The  distance  from  St.  Paul  to  Vancouver  is  1,864  miles. 
''  ''  Seattle  2,025  miles. 

The  equated  distances  become  (to  Vancouver)  2,207  miles. 
''  ''  (to  Seattle)       2,387  miles. 

The  numbers  just  given  are  not  necessarily  a  measure  of  the  sum  of 
all  the  ascents  on  the  route,  since  in  making  any  one  of  the  great  as- 
cents the  road  may  and  does  rise  and  fall  Repeatedly.  These  minor 
undulations  carefiil  instrumental  surveys  only  can  measure  accurately. 

If  the  prairies  give  a  low  profile,  they  at  the  same  time  have  the 
disadvantage  of  furnishing  neither  lumber  nor  fuel,  nor  a  good  sup- 
ply of  water ;  and,  at  some  seasons,  none  at  all  over  certain  distances. 
The  cotton-wood  on  the  river  bottoms  fof  which  but  a  limited  supply 
exists)  should  not  be  depended  upon  tor  fuel — it  is  no  doubt  of  small 
growth ;  that  of  large  growth,  on  the  rich  lands  of  the  Mississippi, 
IS  used  for  fuel  on  western  steamboats,  but  the  small  growth  will 
hardly  prove  fit  for  use  in  locomotives.  It  will  not,  certainly,  be 
good  fuel  for  that  purpose.  Opinions  differ  as  to  its  fitness  for  ties, 
even  for  a  temporary  track  by  which  to  reach  supplies  of  better  lum- 
ber for  a  permanent  road.  By  some  it  is  said  to  be  totally  unfit  for 
this  purpose,  as  it  will  not  hold  a  nail. 

The  points  of  supply  of  good  timber  are  Little  Falls,  Mississippi 
river;  Red  river.  Mouse  river,  Bear's-Paw  mountains,  the  Three 
Buttes^  and  the  western  slopes  of  the  Rocky  mountains. 

The  distances  apart  of  tnese  points,  over  which  ties  and  lumber 
generally  must  be  transported  a  long  distance,  or  up  the  Missouri, 
are —  * 

From  Little  Falls  to  Red  river,  100  miles ; 


H.   Doc.  129.  27 

From  Red  river  to  Mouse  river,  260  miles ; 

From  Mouse  river  to  Bear's-Paw  mountains,  470  miles  ; 

From  Bear's-Paw  mountains  to  western  slope  of  Rocky  mountains, 
170  miles ;  or, 

From  Three  Buttes  to  western  slope  of  Rocky  mountains,  130  miles. 

West  of  the  Rocky  mountains  the  country  is  well  supplied  with 
lumber  throughout,  except  for  the  space  of  110  miles  in  crossing  the 
plains  of  the  Columbia. 

Supposing  the  road  supplied  with  fuel  in  the  districts  destitute  of  it 
from  the  coal-fields  of  Illinois,  the  nearest  point  to  St.  Paul  is  Port 
Byron  on  the  Mississippi,  330  miles  from  St.  Paul,  and  coal  will 
probably  cost  at  St.  Paul  from  |4  to  |6  per  ton. 

As  coal  can  be  transported  three  and  a  half  times  as  far  as  wood,  and 
he  equally  economical  for  locomotive  use,  it  may  be  used  over600  miles 
of  the  northern  route,  beginning  100  miles  west  of  the  Mississippi, 
at  an  average  cost  to  the  road  of  from  |15  to  $17  per  ton.  This  esti- 
mate is  made  merely  to  show  what  would  be  the  cost  over  these  por- 
tions of  the  route  if  cotton-wood  cannot  be  used  for  fuel.  The  cost  of 
wood  per  cord,  for  200  miles  east  of  the  Rocky  mountains,  would  be 
in  the  same  proportion.  The  sources  of  supply  of  good  fuel  from  Red 
and  Mouse  rivers,  Bear's-Paw  mountains,  and  the  Three  Buttes,  will 
of  course  be  availed  of,  so  far  as  they  can  be  economically. 

Lumber  will  cost  to  transport  it  great  distances  by  the  built  por- 
tions of  the  road,  |4  50  per  1,000  feet  per  100  miles. 

The  navigation  of  the  Missouri  river  to  Fort  Union  is  closed  by  ice 
four  or  five  months  in  the  year;  that  of  the  Mississippi,  at  St.  Paul, 
about  four  and  a  half  months,  from  the  latter  part  of  November  to 
early  in  April. 

Ihinneh. 

In  forming  a  judgment  upon  the  practicability  and  length  of  time 
required  to  execute  a  tunnel,  the  only  safe  guide  is  the  result  of  well- 
tried  means  of  excavation. 

When  the  question  is  the  construction  of  a  tunnel  of  several  miles 
in  length  through  rock,  the  depth  from  the  surface  being  so  great 
that  shafts  cannot  be  resorted  to,  the  tunnel  is  only  practicable  if 
Bome  machinery  can  be  applied  to  the  excavation  so  as  to  bring  its 
time  of  completion  within  reasonable  limits.  The  rate  at  which  rock 
excavation  could  be  made  in  it,  by  the  only  means  as  yet  successfully 
tried,  would  be  so  slow  that  the  project  would  be  considered  entirely 
impracticable.  It  does  not  appear  that  any  of  the  machines  invented 
for  this  purpose  have  as  yet  proved  successful,  and  no  tunnel  project 
depending  upon  their  use  can  be  considered  practicable  until  tney 
We  proved  successful  in  trials  of  every  kind. 

In  hard  rock,  where  continual  blasting  is  required,  the  rate  of  pro- 
|re88  may  be  taken  at  10.5  inches  every  12  hours.  On  the  Black 
wk  tunnel,  Reading  railroad,  through  graywacke  slate,  the  pro- 
pew  was  but  little  more  than  0.6  of  a  foot  every  24  hours,  or  2,387 
spacw  of  12  hours  each,  for  constructing  1,182.5  feet  in  length  of  the 
tunnel. 
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In  the  Blue  Ridge  tunnel,  on  the  Virginia  Central  railroad,  the 
progress  has  been  less  than  two  foot  per  day  of  24  hours. 

Tunnels  two,  three,  and  four  miles  in  length,  in  rock  or  partly  in 
rock,  at  depths  exceeding  1,000  feet  below  the  summit,  in  severely 
cold  climates,  at  great  distances  from  thickly  inhabited  districts,  form 
serious  objections  to  any  route. 

The  more  southerly  passes  of  the  Rocky  mountains  partly  explored, 
in  connexion  with  this  route,  have  the  advantage  of  not  requiring 
tunnels. 

Estimate. 

Governor  Stevens's  estimate  of  the  time  required  to  build  the  road 
cannot  be  founded  upon  the  experience  of  any  great  line  of  railroad 
built  in  the  United  States. 

The  estimate  of  25  per  cent,  to  the  cost  at  eastern  prices  from  the 
Bois  des  Sioux  to  the  Rocky  mountains,  and  thence  to  the  Pacific  of 
40  per  cent. ,  is,  in  my  judgment,  too  small  an  increase.  It  would 
have  been  safer,  probably,  to  have  added  100  per  cent,  to  the  cost  at 
eastern  prices,  from  the  crossing  of  Milk  river  to  the  Pacific.  Under 
this  supposition,  the  corrected  estimates  of  $105,076,000,  of  $112,- 
121,000,  of  $105,091,000,  and  of  $129,806,000,  would  have  added  to 
them  $30,690,000,  $33,750,000,  $30,690,000,  and  $41,440,000,  and 
would  become — 
Cost  of  road  to  Seattle  by  the  Yakima  Pass,  using  the 

long  tunnel,  1,875  miles $135,766,000 

Cost  of  road  to  Seattle  by  the  Columbia  valley  and  the 

Cowlitz  river,  2,025  miles 145,871,000 

Cost  of  road  to  Vancouver,  1,864  miles 135,781,000 

Entire  system,  St.  Paul  to  the  Columbia,  with  branches 
down  the  Columbia  and  across  the  Cascades,  and  a 
connexion    from    Seattle  direct  to  the   Columbia 

river,  2,175  miles,  at  a  cost  of. 171,246,000 

To  the  above  original  sums  Governor  Stevens  adds  for 

engineering  and  contingencies 5,000,000 

It  does  not  appear  whether  equipment  is  included  in  the  estimate; 
if  it  is  not,  about  $3,000,000  should  be  added  to  the  above  sums  on 
that  account.  If  a  fiiU  equipment  has  been  included,  $10,000,000 
should  be  subtracted  from  each  of  the  preceding  sums,  to  bring  the 
estimate  in  accordance  with  those  of  the  other  routes  ;  and  under  this 
latter  supposition  the  estimate  finally  becomes — 

Cost  of  road  to  Seattle  by  the  Yakima  Pass,  using  the 

long  tunnel,  1,875  miles $130,766,000 

Cost  of  road  to  Seattle  by  the  Columbia  valley  and  the 

Cowlitz  river,  2,025  miles 140,871,000 

Cost  of  .road  to  Vancouver,  1,864  miles 130,781,000 

Entire  system 166,246,000 
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CHAPTER  II. 

ROUTE  NEAR  THE  FORTY-FIRST  AND  FORTY-SECOND  PARALLELS. 

That  portion  of  this  route  from  the  Missouri  river  to  Fort  Bridger^ 
on  a  tributary  of  Green  river,  has  not  been  explored  with  a  special 
reference  to  the  practicability  of  constructing  a  railroad,  and  the  re- 
ports do  not  contain  all  the  details  necessary  to  the  elucidation  of  the 
subject.  The  information  respecting  it  is  to  be  found  in  the  reports 
of  Colonel  Fremont  and  Captain  Stansbury. 

From  Fort  Bridger  to  the  Pacific,  the  route  has  been  explored  and 
reported  upon  by  Lieutenant  E.  G.  Beckwith. 

The  accompanying  report  upon  the  route  east  of  Fort  Bridger,  by 
Lieutenant  G.  K.  Warren,  is  oased  upon  the  reports  of  Colonel  Fre- 
mont and  Captain  Stansbury. 

The  eastern  terminus  of  the  route  may  be  either  Council  Bluffs  or 
Fort  Leavenworth.     It  ascends  the  Platte  and  passes  through  the 
eastern  chain  of  the  Rocky  mountains,  (the  Black  Hills,)  either  by 
the  North  fork  and  its  tributary,  the  Sweet  Water,  or  the  South  fork 
and  a  tributary  called  Lodge  Pole  creek.     By  the  former  it  enters 
npon  the  great  elevated  table-land  in  which  the  headwaters  of  the 
Platte  and  the  Colorado  of  the  west  are  found,  by  the  South  Pass  the 
ascent  having  been  gradual  from  the  first  mountain  gorge  in  the 
Black  Hills,  30  miles  above  Fort  Laramie,  to  the  summit  of  the  so- 
called  pass,  a  distance  of  nearly  300  miles,  bounded,  generally,  on 
either  side  by  mountains.     This  table-land,  including  the  Laramie 
pkins,  extends  300  miles  from  east  to  west,  and  100  from  north  to 
Wttth.     Its  soil  is  light  and  dry  ;  its  growth  artemisia,  with  a  little 
Mattered  grass,  a  border  of  the  latter  being  found  on  the  water-courses, 
and  scattered  (^ars  upon  the  mountains  in  the  western  half. 

By  the  second  route,  the  same  difference  of  elevation  is  overcome  by 
the  Cheyenne  Pass,  probably  in  about  the  distance  usual  in  the  Rocky 
Mountain  passes,  the  route  thus  entering  the  Laramie  plains,  which 
may  be  considered  to  form  the  eastern  part  of  the  Great  Plateau  first 
mentioned. 

From  the  Missouri  river  to  the  entrance  of  the  Black  Hills,  the 
roate  resembles  others  from  the  Mississippi  to  the  Rocky  mountains, 
already  fully  discussed,  and  needs  no  special  mention. 

It  may  be  estimated  to  cost  $35,000  per  mile  for  construction  and 
equipment,  25  per  cent,  having  been  added  to  cost  at  eastern  prices 
for  one-half  the  distance. 

Following  the  northern  fork  of  the  Platte,  30  miles  above  Fort 
Laramie,  520  from  Council  Bluffs,  and  755  from  Fort  Leavenworth, 
tkis  line  enters  the  Black  Hills  through  a  gorge  with  vertical  walls 
Wi  200  to  400  feet  high;  thence  to  the  Red  Buttes,  IIT  miles,  the 
w»d  must  cross  many  streams  coming  from  the  Black  Hills,  that  have 
cttldeep  ravines  in  the  earth  near  their  mouths.  The  construction 
^W  costly. 

From  the  gorge  of  the  Red  Buttes  to  the  Hot  Spring  gorge,  34 
nule«,the  route  lies  through  a  valley.     Above  this  point  the  Platte 


80  H.   Doc.  129. 

passes  through  exceedingly  rugged  ground,  and  is  walled  in  by 
canons. 

The  road  should  leave  the  river  just  below  the  Hot  Spring  Gate, 
turning  to  the  north  and  crossing  the  hills,  the  peaks  oi  which  are 
800  feet  above  the  Platte,  giving  an  average  grade  of  133  feet  to  the 
mile  for  six  miles,  but  which  doubtless  will  be  found  steeper  than  the 
average  near  the  summit,  and  descending  10  miles,  with  an  average 
grade  of  56  feet  to  the  mile,  to  the  Sweet  Water,  a  branch  of  the 
Platte.  This  stream  occasionally  cuts  through  spurs,  making  canons, 
that  of  the  Devil's  Gate  being  through  granite;  but  it  is  represented 
to  be  generally  rather  open,  with  abundant  grass  on  the  immediate 
bottoms,  though  the  hills  on  either  side  are  rocky  and  bare.  At  the 
source  of  the  Sweet  Water,  the  summit  of  the  South  Pass  is  attained, 
its  elevation  being  1,490  feet,  the  distance  from  the  first  gorge  in  the 
Black  mountains  being  291  miles,  and  from  Fott  Laramie  321  miles. 

This  whole  section,  from  the  first  gorge  to  the  summit  of  the  pass, 
291  miles,  will  be  expensive,  and  is  assimilated,  in  amount  of  work 
required,  to  the  Baltimore  and  Ohio  railroad,  and  may  be  estimated, 
therefore,  to  cost,  for  construction  and  such  equipment  as  will  be  re- 
quired for  first  use,  50  per  cent,  being  added  for  increased  cost  over 
eastern  prices,  at  |75,000  per  mile. 

The  only  practicable  route  known,  from  the  South  Pass  to  the  Great 
Basin,  is  by  Fort  Bridger  through  the  passes  in  the  Wahsatch  mount- 
ains, explored  by  Lieutenant  Beckwitn.  The  route  would  traverse 
the  Great  Plateau,  following  Sandy  creek,  a  tributary  of  Green  river, 
to  the  crossing  of  the  latter,  from  which  point  to  Fort  Bridger  no 
doubt  exists  of  its  practicability.  The  distance  is  131  nules;  the  ele- 
vation of  Fort  Bridger,  7,254  feet. 

The  amount  of  work  on  this  section  would  be  considerably  less  than 
that  on  the  preceding,  and  the  construction  and  equipment  may  be 
estimated  to  cost  $50,000  or  |55,000  per  mile;  50  per  cent,  being  added 
to  the  cost  at  eastern  prices. 

From  Council  Bluffs  to  Fort  Bridger  the  distance  is  942  miles,  and 
from  Fort  Leavenworth  1,072  miles. 

The  points  of  supply  for  ties,  lumber,  &c.,  will  be  found  only  at 
the  eastern  extremity,  on  the  Black  Hills  and  on  the  Wind  River 
mountains,  the  distances  apart  being  500  and  300  miles.  Fuel  for 
working  parties  will  be  found  along  the  Platte  ;  none  on  the  streams 
of  the  great  plain  west  of  the  South  Pass.  Good  building-stone  is 
found  on  the  Sweet  Water. 

Coal  is  to  be  had  at  the  eastern  terminus,  and  extensive  beds  exist 
on  Green  river  and  its  affluents ;  distance  apart  of  the  points  of  supply 
being  about  800  miles. 

The  route  along  the  South  fork  of  the  Platte  and  Lodge  Pole  creek, 
by  the  Cheyenne  Pass  and  Bridger's  Pass,  is  not  so  well  known  as 
the  other.  Lodge  Pole  creek  has  never  been  continuously  explored, 
and  there  is  no  profile  of  this  route.  Respecting  the  Cheyenne  Pass, 
Captain  Stansbury  says  his  '^  examinations  fully  demonstrate  the  ex- 
istence of  a  route  through  the  Black  Hills,  not  only  practicable,  but 
free  from  any  obstructions  involving  in  their  removal  great  or  unusual 


H.   Doc   129.  81 

expenditure."     He  gives  no  estimated  grades,  and  had  no  barometer 
or  other  instmment  for  measuring  elevations. 

From  the  Cheyenne  Pass  to  Fort  Bridger  ^'  the  country  can  be  crossed 
in  many  places,  the  choice  being  determined  by  considerations  of  fuel 
and  water."  That  selected  crosses  the  divide  betweefi  the  waters  of 
the  North  fork  of  the  Platte  and  the  Green  river,  by  Bridger's  Pass, 

The  expense  of  construction  on  this  route,  from  the  Cheyenne  Pass 
to  Fort  Bridger,  would  probably  be  less  than  that  along  the  Platte. 
The  rock-cutting  would  be  small  in  amount,  and  in  soft  material.  It 
crosses  ground  much  cut  up  by  ravines  and  gullies,  and  in  many 
places  easily  torn  up  by  the  torrents,  probably  requiring  care  in  loca- 
tion, and  mucll  masonry,  which  the  absence  of  good  building-stone 
would  render  expensive.  Captain  Stansbury  says  an  extensive  em- 
bankment will  be  required  on  Muddy  creek,  west  of  Bridger's  Pass. 
The  distance  from  Council  Bluffs  to  Fort  Bridger  by  this  route  is  897 
miles. 

A  reliable  comparison  of  the  cost  of  the  two  routes  cannot  be  made 
with  the  present  information ;  and  in  the  estimate  of  the  cost  of  the 
whole  route,  I  shall  adopt  that  by  the  South  Pass,  though  Captain 
Stansbury,  who  examined  both,  is  positive  in  his  preference  of  the 
other. 

It  is  probable  that  no  unusual  difficulty  may  be  apprehended  from 
tiie  depth  of  snow  between  Fort  Laramie  and  Fort  Bridger.  The 
quantity  that  falls  is  not  exactly  known. 

The  eastern  terminus  of  the  exploration  of  Lieutenant  Beckwith 
upon  the  route  of  the  4l8t  parallel  is  at  Fort  Bridger,  situated  on 
Black's  fork,  a  tributary  of  Green  river,  at  an  elevation  of  7,254  feet 
above  the  sea.  The  line  ascends  the  divide  between  the  waters  of 
Green  river  and  those  of  the  Great  Salt  lake,  by  the  valley  of  Black's 
fork  or  of  one  of  its  tributaries,  with  grades  of  69.5  and  40.3  feet  per 
mile.  The  summit  is  a  broad  terrace  at  the  foot  of  the  Uinta  mount- 
ains, and  has  an  elevation  of  8,373  feet.  From  this  point  the  line 
descends  over  the  undulating  country  separating  the  Uinta  and  Bear 
Biver  mountains,  crossing  the  head  of  Bear  river,  and,  entering  the 
valley  of  White  Clay  creek  at  its  head,  follows  that  stream  to  its  junc- 
tion with  Weber  river; 

The  Wahsatch  mountains  now  intervene  between  this  rolling  coun- 
try and  the  Great  Salt  lake,  and  the  passage  through  them  may  be 
effected  by  following  Weber  river,  or  by  ascending  to  near  the  sources 
of  the  Timpanogos,  and  descending  that  stream — both  being  affluents, 
directly  or  indirectly,  of  the  Great  Salt  lake.  The  distances  are  about 
the  same  to  their  common  point  on  that  lake. 

There  are  canons  upon  both  these  streams  ;  that  of  the  Timpano- 
gos is  ten  miles  in  length,  and  narrow,  being  from  100  to  300  yards 
b  width.  It  is  direct  in  its  general  course,  but  must  be  bridged  at 
leveral  points  to  avoid  short  curves.  The  sides  are  of  blue  limestone, 
ind  will  require  rock-blasting  at  spme  points.  The  river,  thirty  yards 
wide,  descends  with  a  powerful  current,  and,  when  most  swollen,  is 
ax  feet  above  its  ordinary  level. 

The  upper  canon,  on  Weber  river,  is  rather  a  gorge,  or  dehle, 
eight  and  a  half  miles  long.     The  mountains  rise  to  a  great  height 
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above  it,  and  are  rocky  and  precipitous,  and  much  broken  by  ravines. 
The  river  is  winding,  and  it  will  be  necessary  to  croes  it  frequently. 

The  lower  canon,  near  the  borders  of  the  valley  of  the  Great  Salt 
lake,  is  four  mijes  long,  direct,  with  an  average  width  of  175  yards, 
the  stream  being  thirty  yards  wide,  and  impinging,  frequently,  with 
great  force  against  the  base  of  the  mountains,  which  are  suflSciently 
retreating  to  admit  of  the  practicable  passage  of  a  railway. 

Entering  the  valley  of  Great  Salt  lake  from  either  this  or  the 
Timpanogos  canon,  there  is  no  obstacle  to  the  construction  of  a  rail- 
way, passing  by  the  south  end  of  the  lake,  and  crossing  the  Jordan, 
Tuilla  valley,  and  Spring  or  Lone-Kock  valley,  to  its  west  side. 

By  the  valley  of  the  Timpanogos,  the  distance  from  near  Fort 
Bridger  to  the  south  end  of  the  Great  Salt  lake,  on  the  western  side 
of  the  valley  of  the  Jordan,  is  182.65  miles — the  greatest  grade  re- 
quired, eighty-fcur  feet  to  the  mile. 

The  amount  'of  work  required  on  this  section,  excepting  that 
along  the  caiion,  will  not,  in  the  opinion  of  Lieutenant  Beckwith,  be 
great. 

'*  From  the  western  shore  of  Great  Salt  lake  to  the  valley  of  Hum- 
boldt river  the  country  consists  alternately  of  mountains,  in  more  or 
less  isolated  ridges,  and  open,  level  plains,  rising  gradually  from  the 
level  of  the  lake  on  the  east  to  the  base  ol  the  Humboldt  mount- 
ains on  the  west — that  is,  from  4,200  feet  to  6,000  feet  above  the 
sea."  West  of  the  Humboldt  mountains  the  country  is  of  the  same 
character,  the  plains  declining  until,  at  the  west  shore  of  Mud  lake, 
usually  called  the  foot  of  the  Sierra  Nevada,  the  elevation  is  4,100 
feet.  Here  the  ground  rises  again  to  the  plain,  table-land  or  basin  of 
the  Sierra  Nevada,  whose  elevation  is  5,200  feet  above  the  sea.  It  is 
covered  with  irregular  spurs,  ridges,  and  isolated  peaks,  rising  a  few 
hundred  feet,  leaving  a  plain  surface  in  a  north  and  south  direction 
sometimes  ten  miles,  sometimes  only  a  few  hundred  yards,  in  width. 
In  an  east  and  west  direction  this  plain  is  about  forty  miles  in  extent, 
bounded  at  either  end  by  mountains,  the  summits  of  the  passes 
through  which  are  400  and  500  leet  above  the  plain,  and  which  pre- 
vent its  drainage  into  the  Great  Basin,  or  into  the  waters  of  the  Pacific. 
This  plain,  or  basin  of  the  Sierra  Nevada,  might  properly  be  called  a 
part  of  the  Great  Basin,  since  it  is  in  every  respect  similar  to  it. 

The  mountains  in  this  space  of  500  miles,  between  the  Great  Salt 
lake  and  the  foot  of  the  Sierra  Nevada,  have'  a  general  north  and 
south  course ;  occasionally  cross-spurs  close  the  valleys  to  the  north 
and  south,  but  more  frequently  this  isolation  is  only  apparent.  They 
are  sharp,  rocky,  and  inaccessible  in  many  parts,  but  are  low  and 
easily  passed  in  others;  their  general  elevation  varies  from  1,500  to 
3,000  feet  above  the  valleys,  and  but  few  of  them  retain  snow  upon 
their  highest  peaks  during  the  summer.  They  are  liberally  supplied 
with  springs  and  small  streams,  but  the  latter  seldom  extend  far 
into  the  plains.  At  the  time  of  melting  snows  there  are  many  small 
ponds  and  lakes,  but  at  other  seasons  the  waters  are  absorbed  by  the 
soil  near  the  base  of  the  mountains.  Grass  is  found  in  abundance 
upon  nearly  every  range ;  but  timber  is  very  scarce,  a  small  scattered 
growth  of  cedar  only  being  seen  upon  a  lew  ranges.     East  of  the 
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above  it,  and  are  rocky  and  precipitous,  and  much  broken  by  ravines. 
The  river  is  winding,  and  it  will  be  necessary  to  croes  it  frequently. 

The  lower  canon,  near  the  borders  of  the  valley  of  the  Great  Salt 
lake,  is  four  mijes  long,  direct,  with  an  average  width  of  175  yards, 
the  stream  being  thirty  yards  wide,  and  impinging,  frequently,  with 
great  force  against  the  base  of  the  mountains,  which  are  suflSciently 
retreating  to  admit  of  the  practicable  passage  of  a  railway. 

Entering  the  valley  of  Great  Salt  lake  from  either  this  or  the 
Timpanogos  canon,  there  is  no  obstacle  to  the  construction  of  a  rail- 
way, passing  by  the  south  end  of  the  lake,  and  crossing  the  Jordan, 
Tuilla  valley,  and  Spring  or  Lone-Rock  valley,  to  its  west  side. 

By  the  valley  of  the  Timpanogos,  the  distance  from  near  Fort 
Bridger  to  the  south  end  of  the  Great  Salt  lake,  on  the  western  side 
of  the  valley  of  the  Jordan,  is  182.55  miles — ^the  greatest  grade  re- 
quired, eighty-four  feet  to  the  mile. 

The  amount  of  work  required  on  this  section,  excepting  that 
along  the  canon,  will  not,  in  the  opinion  of  Lieutenant  Beckwith,  be 
great. 

'*  From  the  western  shore  of  Great  Salt  lake  to  the  valley  of  Hum- 
boldt river  the  country  consists  alternately  of  mountains,  in  more  or 
less  isolated  ridges,  and  open,  level  plains,  rising  gradually  from  the 
level  of  the  lake  on  the  east  to  the  base  ol  the  Humboldt  mount- 
ains on  the  west — that  is,  from  4,200  feet  to  6,000  feet  above  the 
sea."  West  of  the  Humboldt  mountains  the  country  is  of  the  same 
character,  the  plains  declining  until,  at  the  west  shore  of  Mud  lake, 
usually  called  the  foot  of  the  Sierra  Nevada,  the  elevation  is  4,100 
feet.  Here  the  ground  rises  again  to  the  plain,  table-land  or  basin  of 
the  Sierra  Nevada,  whose  elevation  is  5,200  feet  above  the  sea.  It  is 
covered  with  irregular  spurs,  ridges,  and  isolated  peaks,  rising  a  few 
hundred  feet,  leaving  a  plain  surface  in  a  north  and  south  direction 
sometimes  ten  miles,  sometimes  only  a  few  hundred  yards,  in  width. 
In  an  east  and  west  direction  this  plain  is  about  forty  miles  in  extent, 
bounded  at  either  end  by  mountains,  the  summits  of  the  passes 
through  which  are  400  and  500  leet  above  the  plain,  and  which  pre- 
vent its  drainage  into  the  Great  Basin,  or  into  the  waters  of  the  Pacific. 
This  plain,  or  basin  of  the  Sierra  Nevada,  might  properly  be  called  a 
part  of  the  Great  Basin,  since  it  is  in  every  respect  similar  to  it. 

The  mountains  in  this  space  of  500  miles,  between  the  Great  Salt 
lake  and  the  foot  of  the  Sierra  Nevada,  have'  a  general  north  and 
south  course ;  occasionally  cross-spurs  close  the  valleys  to  the  north 
and  south,  but  more  frequently  this  isolation  is  only  apparent.  They 
are  sharp,  rocky,  and  inaccessible  in  many  parts,  but  are  low  and 
easily  passed  in  others;  their  general  elevation  varies  from  1,500  to 
3,000  feet  above  the  valleys,  and  but  few  of  them  retain  snow  upon 
their  highest  peaks  during  the  summer.  They  are  lil>erally  supplied 
with  springs  and  small  streams,  but  the  latter  seldom  extend  far 
into  the  plains.  At  the  time  of  melting  snows  there  are  many  small 
ponds  and  lakes,  but  at  other  seasons  the  waters  are  absorbed  by  the 
soil  near  the  base  of  the  mountains.  Grass  is  found  in  abundance 
upon  nearly  every  range;  but  timber  is  very  scarce,  a  small  scattered 
growth  of  cedar  only  being  seen  upon  a  lew  ranges.     East  of  the 
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Hnmboldt  mountains,  the  growth  of  cedars  is  more  abundant  and  the 
grass  better.  The  valleys  rarely  have  ^  width  east  and  west  of  more 
than  five  or  ten  miles,  but  often  have  a  large  extent  north  and  south. 
They  are  irregular  in  form,  frequently  extending  around  the  ends  of 
mountains,  or  uniting  to  succeeding  valleys  by  level  passages.  The 
greater  part  of  the  surface  of  these  valleys  is  merely  sprinkled  by 
jeveral  varieties  of  sombre  artemisia,  (wild  sage,)  presenting  the  as- 
pect of  a  dreary  waste ;  though  there  are  spots  more  thickly  covered 
with  this  vegetation,  yet  the  soil  is  seldom  half  covered  with  it  for  a 
few  acres,  and  is  nowhere  suitable  for  settlement  and  cultivation, 
[mmediately  west  of  Great  Salt  la|[e  there  is  a  desert  plain  of  mud, 
Jay,  and  sand,  impregnated  with*  salt,  seventy  miles  in  width  from 
ast  to  west  by  its  longest  line,  and  forty  at  a  narrower  part  further 
»uth — thirty  miles  of  which  must  be  piled  for  the  passage  of  a  rail- 
oad  across  it. 

A  railroad  may  be  carried  over  this  series  of  plains,  and  around  the 
nountain  masses,  at  nearly  the  general  level  of  the  valleys.  The 
'oute  in  this  manner  reaches  the  foot  of  the  Humboldt  mountains — a 
larrow  but  elevated  ridge,  containing  much  snow  during  most  of  the 
rear — and  crosses  them  by  a  pass  nine  miles  long,  about  three  of 
^hich  are  occupied  by  a  narrow,  rocky  ravine,  above  which  the  road 
ihould  be  carried  on  the  sloping  spurs  on  thd  mountains  on  the  west- 
era  descent.  Elevation  of  summit,  6,579  feet  above  the  sea.  At  the 
time  when  passed,  21st  May,  snow  covered  the  high  peaks  above  it, 
and  a  few  drifts  extended  into  the  ravines  down  to  the  level  of  its 
summit. 

The  descent  is  now  made  to  the  open  valley  of  Humboldt  river, 
wliich  is  followed  for  about  190  miles.  The  steepest  grade  proposed 
in  the  pass  of  Humboldt  mountain  is  eighty-nme  feet  per  mile  for 
eight  miles,  but  this  can  be  reduced  by  gaming  distance  to  any  desira- 
ble extent. 

The  Humboldt  river,  as  described  by  Colonel  Fremont,  is  formed 
by  two  streams  rising  in  mountains  west  of  the  Great  Salt  lake.  Its 
general  direction  is  from  east  to  west,  coursing  among  broken  ranges 
of  mountains;  its  length  about  three  hundred  miles.  It  is  without 
affluents,  and  terminates  near  the  foot  of  the  Sierra  Nevada  in  a 
marshy  lake.  It  has  a  moderate  current,  is  from  two  to  six  feet  deep 
in  the  dry  season,  and  probably  not  fordable  anjwhere  below  the 
junction  of  the  two  streams  during  the  melting  ot  the  snows.  The 
valley  varies  in  width  from  a  few  miles  to  twenty,  and,  excepting  the 
immediate  river-banks,  is  a  dry,  sandy  plain,  without  grass,  wood, 
or  arable  soil.  Its  own  immediate  valley  (bottom)  is  a  rich  alluvion 
corered  with  blue  grass,  herdsgrass,  clover  and  other  nutritious  grasses, 
«nd  its  course  is  marked  through  the  plain  by  a  line  of  willow,  serv- 
ing for  fiiel. 

Of  the  three  lines  from  the  Humboldt  river  to  the  foot  of  the  Sierra 
Nevada,  the  best  is  that  by  the  Noble's  Pass  road,  as  it  avoids  the 
principal  range  of  mountains  crossed  on  the  line  followed  a  few  miles 
fioofti.  The  line  followed  crosses  two  ranges  of  the  general  character 
of  titt  Basin  mountains,  and  reaches  the  foot  of  the  Madelin  Pass  of 
the  Serra  Nevada,  on  the  west  shore  of  Mud  lake,  in  a  distance  of  119* 
3a 
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miles,  and  at  an  elevation  of  4,079  feet  above  the  sea.  The  topo- 
graphical features  of  the  Great  Basin  present  extraordinary  facilities 
for  the  construction  of  a  railroad  across  it.  By  the  route  followed, 
the  distance  is  more  than  600  miles  from  the  debouche  of  the  Timpa- 
nogos  river  to  the  west  shore  of  Mud  lake. 

In  this  latitude,  the  Sierra  Nevada  was  found  to  be  a  plateau  about 
5,200  feet  above  the  sea,  forty  miles  in  width  from  east  to  west,  en- 
closed at  these  limits  by  low  mountains,  the  summits  of  the  passes 
througk  which  are  four  and  five  hundred  feet  above  its  surface.  The 
plain  is  covered  with  irregular  spurs,  ridges,  and  isolated  peaks, 
rising  a  few  hundred  feet,  limiting  it  in  a  north  and  south  direction 
sometimes  to  a  space  of  a  few  hundred  yards,  and  in  others  to  that  of 
ten  miles.  These  spurs,  &c.,  on  the  eastern  portion  of  the  plateau 
are  sparsely  covered  with  cedar  ;  on  the  western,  heavily  covered  with 
pine. 

There  is  no  drainage  from  this  plain,  the  waters  of  a  few  small 
streams  and  springs  forming  grassy  ponds  upon  its  surface.  In  its 
general  features  it  is  similar  to  the  Great  Basin,  excepting  that  as 
more  rain  falls  upon  it,  the  vegetation  is  comparatively  luxuriant. 

The  two  routes  by  which  this  plain  is  reached  from  the  Great  Basin, 
and  the  descent  afterwards  made  to  the  Sacramento  river,  are  described 
in  detail  in  the  concluding  chapter  of  Lieutenant  Beckwith's  report. 

That  called  the  Madelin  Pass,  the  more  northern,  is  most  probably 
the  better  of  the  two,  and  is  the  only  one  necessary  to  be  considered. 
Leaving  Mud  lake,  it  ascends  by  the  valley  of  Smoky  creek,  for  three 
miles  through  a  narrow  gorge  (from  100  to  150  yards  wide)  in  an  out- 
lying spur  of  the  Sierra  Nevada.  The  sides,  formed  of  coarse,  crumb- 
ling, metamorphic  rock,  much  broken  by  side  ravines,  rise  abruptly 
to  the  height  of  from  fifty  to  two  hundred  feet  on  the  south,  and  to  a 
much  greater  elevation  on  the  north  side.  The  course  of  the  gorge  is 
direct,  and  can  be  followed  without  diflSculty  by  a  railroad.  Above  the 
gorge,  the  valley  expands  to  the  width  of  half  a  mile  and  a  mile,  and 
again  becomes  narrow ;  being  enclosed  on  the  north  by  retreating 
mountain  spurs,  the  means  of  ascending  by  a  very  uniform  grade  is 
afforded.  Near  the  summit  the  grassy  ascent  is  but  200  yar&  wide, 
with  rocky  hills  rising  gently  two  or  three  hundred  feet  above  it. 
The  pass  is,  thus  far,  of  a  very  favorable  character;  the  length  of  the 
ascent  is  22.89  noHes,  the  difference  of  elevation  1,172  feet,  the 
altitude  of  the  summit  5,661  feet,  and  the  steepest  slope  75  feet  per 
mile. 

By  a  gentle  descent  for  five  miles  the  plateau  is  gained,  and  then 
crossed  to  the  low  ridge  enclosing  it  to  tne  west,  the  summit  eleva- 
tion of  which,  5,736  feet,  is  attained  by  following  a  ravine  valley, 
flometimes  a  mile,  at  others  a  quarter  of  a  mile  wide,  bounded  by 
ridges  rising  gently  on  either  side.  The  descent  is  commenced  by  a 
narrow  ravine,  and  is  at  first  rapid,  420  feet  in  2.4  miles;  but  the 
ravine  »oon  widens,  and  a  creek  descends  from  it  with  a  free  current, 
a  tributary  of  the  Sacramento  river.  A  cut  is  proposed  at  the  summit 
120  feet  deep,  running  out  to  the  surface  at  either  end,  making  a 
length  in  all  of  four  miles,  and  a  grade  of  124  feet  per  mile  for  2.4 
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miles.     It  may  be  preferable  to  tunnel  instead  of  cutting,  or  to  cut 
only  one-half  the  depth  proposed. 

The  open  plain  of  Round  valley,  on  the  Sacramento,  is  reached  15 
aiiles  from  the  summit,  ^difference  of  elevation  1,300  feet,)  over  one- 
lalf  of  which  distance  tne  road  must  be  located  along  the  mountain 
)n  the  northeast  side  of  the  stream.  Although  the  greater  number  of 
•avines  is  found  on  that  side,  there  are  no  canon  walls,  two  of  which 
ixist  on  the  southwestern  side. 

From  this  point  the  route  lies  over  the  smooth  plain  of  Round  . 
Tilley  to  the  head  of  the  first  cafion  on  the  Sacramento,  a  distance  of 
5  miles. 

This  canon  is  a  formidable  obstacle  to  be  overcome.  Its  entire 
ength  is  nearly  14  miles,  succeeded  by  an  open  valley  of  similar  ex- 
ent,  which  is  followed  by  a  second  canon  nine  miles  in  length,  of  the 
ame  character  as  the  first.  From  the  mouth  of  Canoe  creek,  four 
oiles  below  the  foot  of  the  second  canon,  for  the  space  of  96  miles  the 
ourse  of  the  Sacramento  lies  entirely  through  heavily  timbered  mount- 
dns,  which  rise  precipitously  from  the  river-banks  to  the  height  of 
rem  1,500  to  2,000  feet  above  the  stream.  Its  course  is  very  sinuous, 
?ith  all  varieties  of  curves  greater  than  a  right-angle,  and  is  seldom 
jntirely  straight  for  two  miles  consecutively.  The  construction  of 
this  portion  of  the  route,  136  miles  in  length,  would  be  one  of  no 
ordinary  difficulty  or  expense  under  the  most  favorable  circumstances 
of  dense  population,  and  the  facilities  of  railroad  construction  which 
it  would  afford.  It  is  impossible,  with  the  data  presented,  to  form  a 
reliable  opinion  of  its  probable  cost.  To  set  down  the  amount  of 
labor  required  at  that  oi  the  Hudson  river  railroad,  will  be,  it  appears 
to  me,  to  under-estimate  it,  since  only  a  portion  of  that  railroad,  144 
miles  long,  runs  through  the  mountainous  district,  whereas  the  whole 
of  this  is  of  that  character. 

k&  an  intelligible  description  of  these  portions  of  the  river  cannot 
be  more  brief  than  that  of  Lieut.  Beck  with,  I  make  the  following  ex- 
tract from  his  resume  of  the  route : 

Extract  from  the  report  of  Lieutenant  Beckwith. 

Bound  valley,  through  which  the  Sacramento  river  descends  from 
tie  northeast,  and  through  which  a  road  can  be  carried  at  pleasure, 
extends  for  fifteen  miles  below  this  point  to  the  head  of  the  first  cafion 
of  the  Sacramento.  This  canon  is  a  formidable  obstacle  to  be  overcome. 
Itg  entire  length  is  13.74  miles,  succeeded  by  an  open  valley  of  simi- 
lar extent,  which  is  followed  bjr  another  canon,  8.95  miles  in  length, 
of  the  same  character  as  the  nrst.  The  river,  as  it  enters  the  first 
c^on,  is  from  thirty  to  forty  feet  wide,  fiowing  with  a  rapid  current 
OTcr  a  bed  of  rocks,  and  it  is  sixty  feet  wide  as  it  enters  the  second 
canon  just  below  the  junction  of  Fall  river,  and  fiows  over  a  similar 
bed  with  an  equally-swift  current.  At  their  heads  these  canons  are 
verScal,  metamorphic  rocks,  eighty  feet  high,  with  large  masses  of 
fallen  rocks  accumulate  at  the  bases  of  the  walls.  The  first  is  cut 
through  a  high  plain  for  six  miles  ;  the  plain  then  rises  somewhat, 
and  is  surmounted  by  high  sloping  ridges,  rising  five  or  six  hundred 
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feet  above  it,  and  the  canon  becomes  much  broader  and  its  walls 
more  elevated  for  two  miles,  to  where  it  makes  a  large  bend  to  the 
north ;  below  this  the  walls  gradually  decrease,  and  in  two  miles  the 
canon  opens  to  the  width  of  half  a  mile,  which  it  preserves  for  three 
miles  to  the  succeeding  valley.  The  highest  portions  of  the  walls 
rise  two  hundred  feet  above  the  stream,  with  an  accumulation  of 
fallen  rocks  extending  half  way  to  the  top.  For  eight  miles  the 
course  of  the  canon  is  direct.  It  then  makes  a  long  bend  to  the  north, 
and  is  followed  by  two  or  three  short  curves,  but  with  a  generally 
direct  course.  Its  open  part  is  timbered  and  its  walls  less  abrupt, 
and  on  the  right  bank  of  the  stream  the  mountains,  followed  by  the 
river,  extend  considerably  into  the  plain  of  Fall  river.  The  most  fa- 
vorable line  for  the  passage  of  a  railway  leads  along  the  plain  on  the 
north  side  of  the  river,  and  descends  the  sides  of  the  rocky  hills  which 
surmount  it,  and  continues  on  the  side  of  the  mountain  until  it  enters 
the  plain  of  Fall  river.  The  second  caiion  is  only  less  formidable 
than  the  first  because  of  its  less  extent.  Its  character  is  entirely  the 
same,  except  that  it  is  surmounted  near  its  head  by  sloping  mountain 
ridges  of  a  similar  altitude  to  the  former.  But  on  the  south  side,  a 
few  miles  distant,  the  ridge  subsides  into  rocky  volcanic  hills  and 
plains.  It  will  require  a  minute  survey  to  determine  the  most  prac- 
ticable line  by  which  to  pass  it ;  but  it  is  probable  that  the  best  line 
will  be  found  to  leave  the  river  a  few  miles  above  Fall  river,  and  to 
pass  around  the  ridge  extending  southward,  and  again  return  to  the 
Sacramento  at  the  mouth  of  Canoe  creek,  four  miles  below  the  foot  of 
the  canon,  avoiding  short  curves  which  must  be  encountered  in  it, 
and  diminishing  the  amount  of  rocky  cutting ;  for,  in  the  passage  of 
each  of  these  canons  the  expense  will  be  very  heavy  from  this  cause, 
and  can  only  be  estimated  after  an  extensive  and  complete  survey. 

For  ninety-six  miles  below  the  mouth  of  Canoe  creek  to  seventeen 
miles  above  Fort  Reading  the  course  of  the  Sacramento  lies  entirely 
through  heavily-timbered  mountains,  which  rise  precipitously  from 
the  river-banks  to  the  height  of  from  1,500  to  2,000  feet  above  the 
stream.  Its  course  is  winding,  with  all  varieties  of  curves  greater 
than  a  right-angle,  and  it  is  seldom  entirely  straight  for  two  miles 
consecutively ;  but  its  general  courses  are  more  uniform. 

The  foot  of  the  mountains  along  the  stream  is  often  obstructed  by 
fallen  rocks  to  such  an  extent  as  to  prevent  its  passage  on  horseback, 
and  it  is  also  obstructed  by  fallen  timber  and  dense  thickets  of  bushes ; 
but  the  obstructions  from  fallen  rocks  are  favorable  rather  than  other- 
wise, for  the  construction  of  a  railroad,  as  they  will  serve  to  form  its 
sub-structure.  At  many  points,  but  for  short  distances  only,  the  way 
is  obstructed  by  rocks  in  place.  The  road  will  require  to  be  carried 
on  the  side  of  the  mountains,  a  few  feet  above  the  stream  at  high  water, 
throughout  this  entire  section  to  the  open  valley  of  the  Sacramento, 
whence  it  can  be  continued  on  the  open  plain. 

The  estimate  may  be  set  down  at  not  less  than  from  $150,000  to 
4200,000  per  mile;  100  per  cent,  to  the  cost  at  eastern  prices  having 
Deen  added. 

Seventeen  miles  above  Fort  Eeading  the  open  valley  of  the  Sacra- 
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mento  is  attained,  over  which  a  railroad  may  be  carried  to  the  Bay  of 
San  Francisco,  250  or  300  miles  distant. 

The  distance  from  Fort  Bridger  to  Fort  Reading,  by  the  line  of 
Lieutenant  Beckwith's  profile,  is  1,012  miles ;  from  Fort  Leavenworth 
to  Fort  Bridger,  1,072  miles;  making  the  whole  distance  from  Fort 
Leavenworth  to  Fort  Reading,  on  the  Sacramento,  2,084  miles,  and 
to  Benicia  2,264  miles. 

The  distance  from  Council  Bluffs  to  Benicia,  by  the  above  route,  is 
2,134  miles. 

Using  the  line  along  which  the  route  can  be  located  in  the  Great 
Basin,  about  l03  miles  shorter  than  that  travelled,  the  distances  be- 
come, from  Fort  Bridger  to  Fort  Reading,  909  miles ;  from  Fort  Leav- 
enworth to  Fort  Reading,  1,980  miles  ;  and  to  Benicia,  2,161  miles. 

The  distance  from  Council  Bluffs  to  Benicia  becomes  2,031  miles. 

Timber  J  huUding  materials  j  dc. 

Pine  and  fir  are  found  on  the  Uinta  mountains  and  terrace,  and 

Eine  upon  the  Wahsatch  mountains.  Dense  forests,  furnishing  tim- 
er of  the  best  quality,  cover  the  western  slopes  of  the  Sierra  Nevada; 
the  distance  between  these  points  of  supply  being  about  700  miles. 
Lieutenant  Beckwith  is  of  opinion  that  the  scattered  growth  of  cedar 
upon  the  Basin  mountains,  between  the  Great  Salt  lake  and  the  Sierra 
Nevada,  is  suflSciently  large  for  ties,  and  '^although  it  will  require 
transporting  for  long  distances,  it  is  believed  to  be  sufficiently  abund- 
ant for  the  construction  of  the  road." 

Should  this  growth  be  found  unsuitable  for  ties — and  it  has  been  so 
considered  by  me,  in  the  review  of  the  route  near  the  35th  parallel — 
ties,  as  well  as  other  lumber  required  for  this  portion  of  the  route, 
•most  come  from  the  Wahsatch  or  Uinta  mountains  on  the  east,  and 
tte  western  slope  of  the  Sierra  Nevada — the  distances  apart  of  these 
points  being,  as  above  stated,  about  700  miles. 

Fuel. 

Should  the  coal  beds  in  the  Great  Plain  of  Green  river  prove  to  be 
of  such  quality  and  extent  as  to  admit  of  their  being  profitably  worked, 
they  will  supply  fuel  for  the  use  of  the  road  for  600  miles  west  of  that 
plain,  or  for  as  much  more  of  the  remaining  230  miles  to  the  western 
slope  of  the  Sierra  Nevada  as  may  be  found  economical.  The  cedar 
growth  of  the  Great  Basin  could  furnish  but  a  very  small  supply  of 

The  distance  between  the  supply  of  coal  near  Fort  Leavenworth 
and  that  of  Green  river  may  be  set  down  at  800  miles,  and  to  the  cost 
rf  mining  must  be  added  that  of  transportation  for  a  mean  distance  of 
MO  miles  over  the  railroad,  for  the  mean  cost  of  the  coal  throughout 
&is  distance  of  800  miles. 

This  estimate  does  not  take  into  account  the  changes  in  the  physical 
condition  of  the  country  that  the  construction  of  a  railroad  would 
effect  on  this  as  upon  all  other  routes.  When  the  annual  burning 
Cff  the  prairies  ceases,  it  is  thought  that  tre#s  will  be  found  in  many 
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places  now  destitute  of  them — ^that  a  greater  amount  of  precipitation 
will  then  take  place,  the  forest  growth  be  extended,  and  thus  not  only 
supplies  of  lumber,  fuel,  &c.,  be  found  where  none  now  exist,  but  a 
gradual  amelioration  of  soil  likewise  take  place. 

Saow — dimate. 

The  information  respecting  the  amount  of  snow  to  be  met  with  in 
the  ravines  of  the  mountain  passes,  and  caiions,  and  respecting  the 
winter  climate  of  these  portions  of  the  route,  is  meagre.  Apparently, 
Lieutenant  Beckwith  does  not  apprehend  unusual  difficulties  in  the 
working  of  a  railroad  on  the  route  from  this  cause.  That  the  winter 
is  long  and  severe  on  the  most  elevated  portions,  especially  on  the 
great  plateau  and  divide  between  the  waters  of  Green  river  and  the 
Great  Bait  lake,  is  to  be  inferred  from  the  fact  that  when  Lieutenant 
Beckwith's  party  was  on  this  divide,  about  the  10th  of  April,  the 
streams  were  not  swollen,  and  they  could  not  discover  that  the  depth 
of  snow  (from  12  to  16  inches)  was  less  than  in  winter;  that  is,  the 
sun  had  not  yet  begun  to  melt  it;  on  the  northeast  slopes  of  the 
hills  and  ravines  it  had  accumulated  in  deep  drifts.  Tne  spring 
freshets  of  Weber  and  Timpanogos  rivers  are  six  feet  in  height. 

Captain  Stansbury  says  that  the  Uinta  mountains  were  covered 
with  snow  for  a  considerable  distance  from  their  summits  on  the 
19th  of  August,  1849.  The  following  extracts  from  his  report  may 
give  an  idea  of  the  severity  of  the  winter  in  the  mountains  east  of 
the  Great  Basin. 

Of  the  winter  of  1849-50,  he  says:  "I  had  hoped,  from  the  repre- 
sentations which  had  been  made  to  me  of  the  mildness  of  the  two  pre- 
vious winters,  that  we  should  be  able  to  keep  the  field  the  greater 
part,  if  not  the  whole  of  the  season;  but,  in  tne  latter  part  of  Novem-^ 
oer,  the  winter  set  in  with  great  and  unusual  severity,  accompanied 
by  deep  snows,  which  rendered  any  further  prosecution  of  the  work 
impracticable." — (Page  120  of  Report.) 

''The  winter  season  in  the  valley  was  long  and  severe.  The  vicin- 
ity of  so  many  high  mountains  rendered  the  weather  extremely 
variable ;  snows  fell  constantly  upon  them,  and  frequently  to  the 
depth  of  ten  inches  in  the  plains.  In  many  of  the  canons  it  accu- 
mulated to  the  depth  of  fifty  feet,  filling  up  the  passes  so  rapidly 
that,  in  more  than  one  instance,  emigrants  who  had  been  belated  in 
starting  from  the  States  were  overtaken  by  the  storms  in  the  mount- 
ain gorges,  and  forced  to  abandon  everything,  and  escape  on  foot, 
leaving  even  their  animals  to  perish  in  the  snows.  All  communica- 
tion with  the  world  beyond  was  thus  effectually  cut  off";  and,  as  the 
winter  advanced,  the  gorges  became  more  and  more  impassable,  owing 
to  the  drifting  of  the  snow  into  them  from  the  projecting  peaks. 

"  We  remained  thus  shut  up  until  the  3d  of  April."— (Page  122.) 

The  Uinta  terrace  and  the  great  plain  of  Green  river  no  doubt 
possess  the  usual  attributes  of  elevated  table-lands,  dryness  of  atmo- 
sphere, and  great  difference  between  the  temperature  of  day  and  night, 
increased  by  their  great  elevation  of  8,000  and  7,000  feet.  But  the 
precipitation  on  the  mountains  is  very  much  greater. 
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The  winter  temperature  of  the  vicinity  of  the  Great  Salt  lake  is 
generally  mild,  tempered,  no  doubt,  by  the  large  body  of  salt  water. 
That  of  the  Great  Basin  generally,  I  should  infer  to  be  more  severe. 

Dr.  Wozencraft,  of  California,  visited  the  plateau  of  the  Sierra 
Nevada  about  the  10th  January,  1854,  and  found  the  snow  on  the 
route  to  average  six  inches  in  depth,  and  nowhere  reaching  eight  or 
ten  inches  in  its  average  fall ;  but  encountered  one  drift  of  snow  on 
the  eastern  slope  of  the  Sierra  Nevada,  in  a  ravine,  extending  a  mile, 
averaging  two  feet  or  two  feet  and  a  half  in  depth. 

From  the  observations  of  the  Surgeon  General's  department,  the 
results  of  which  are  tabulated  below,  it  appears  that  of  the  6.18 
inches  of  rain  that  fell  during  December,  1853,  Januarrand  February, 
1854,  at  Fort  Beading,  on  the  Sacramento,  in  lat.  40^  28',  1.18  inch 
had  &llen  previous  to  the  10th  January,  and  this  fell  during  Decem- 
ber ;  that  is,  about  one-fifth  of  the  whole  winter  precipitation  of  that 
year  had  fallen  previous  to  the  12th  January.  On  that  day,  1.30 
inch  of  rain  fell. 

The  plateau  of  the  Sierra  Nevada  partakes  of  the  character  of  mount- 
ain and  table-land.  It  is  probable  that  on  the  western  portion,  as 
much  rain  &lls  as  at  Fort  Beading ;  on  the  eastern  portion,  probably 
much  less.  Should  the  winter  precipitation  be  in  the  form  of  snow, 
it  is  probable,  then,  that  7.6  feet  of  snow  fall  on  the  western  part  of 
the  plateau  during  December,  January,  and  February — that  being 
the  mean  winter  fall  of  rain  at  Fort  Beading.  The  mean  winter 
temperature  of  this  portion  of  the  plateau  is  not  probably  higher  than 
30°.2  Fahrenheit,  that  of  Fort  Beading  being  47°.2  Fahrenheit. 
The  temperature  of  the  eastern  portion  is  probably  lower. 

Ymri§  pnc^^iiaiiou  and  temperature  at  Fort  Reading,  SaeramoAo  river,  Cal\fonuaj  latitude 

400  28'. 
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Observations  for  December,  1854,  have  not  yet  been  received.  For 
the  mean  of  the  two  years  the  rain  for  that  month  has  been  supposed 
to  be  the  same  as  in  1853. 
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Abundant  supplies  of  water  were  found  by  Lieut.  Beckwitb  on  the 
mountains  of  the  Basin.  The  season  of  the  year  when  he  crossed  it, 
the  spring,  was  the  most  favorable.  In  the  dry  season,  the  supply  is, 
no  doubt,  much  less  abundant. 

Soil. 

The  only  large  body  of  cultivable  soil  found  on  this  route  west  of 
the  99th  meridian,  is  that  occupied  by  the  Mormons  on  the  western 
foot-slopes  of  the  Wahsatch  mountains,  forming  the  eastern  border  d 
the  Great  Basin.  The  following  description  of  this  fertile  tract  is 
taken  from  Lieut.  Beckwith's  report  upon  the  route  near  the  38th  and 
39th  parallels' of  north  latitude. 

^'  The  western  range  of  the  Wahsatch  mountains,  standing  on  the 
eastern  border  of  the  Great  Basin,  is  continuous,  extending  north  and 
south  over  five  degrees  of  latitude,  from  the  vicinity  of  Little  Salt 
lake  to  north  of  Bear  river,  broken  only  by  th6  passage  of  the  Sevier, 
Timpanogos,  Weber,  and  Bear  rivers.  Its  altitude  at  3,000  feet  above 
the  general  level  of  the  country  is  quite  uniform ;  but  it  occasionally 
falls  down  to  2,000,  and  at  a  few  points  rises  to  4,000  and  4,500  feet. 
Its  western  slope  is  very  steep — often  inaccessible — presenting  gener- 
ally a  formidable  barrier  to  the  entrance  of  a  railroad  into  the  Basin 
from  the  east.  Many  small  streams  descend  from  it ;  and  as  far  as 
its  disintegrations  have  been  deposited  at  its  base  upon  the  alkaline 
plains  of  the  Basin,  it  forms  a  rich  soil.  This  line  of  deposite  is  nar- 
row, and  not  continuous,  but  varying  in  width,  where  it  is  found, 
from  two  or  three  miles  to  ten  or  twelve  at  a  few  points,  as  opposite 
Utah  and  Great  Salt  lakes,  where  it  occupies  the  entire  space  from 
the  mountain  to  ^  the  lake  shores.  It  is  to  this  narrow  belt  of  land 
that  the  Mormon  settlements  are  almost  exclusively  confined,  the  iso- 
lated settlements  being  upon  similar  deposites  in  small  valleys  at  the 
base  of  other  mountains,  the  small  mountain  streams,  upon  which 
these  deposites  are  the  richest,  and  chiefly  exist,  being  used  for  irri- 
gation. Respectable  crops  of  wheat  and  oats  are  produced,  and  bar- 
ley has  been  cultivated  to  some  extent ;  but  corn  does  not  flourish 
well.  The  grass  of  this  district  and  of  the  higher  mountain  valleys  is 
excellent ;  and  potatoes  and  other  roots  are  produced  in  abundance, 
and  of  a  superior  quality." 

The  area  of  this  body  of  fertile  soil,  susceptible  of  irrigation  by  the 
construction  of  suitable  works,  is  estimated  by  Lieutenant  Beckwith 
at  1,108  square  miles. 

The  areas  of  the  diflerent  localities  are  estimated  as  follows : 

Sq.  mOee. 
Eastern  shore  of  Great  Salt  lake,  from  Bear  river  to  Great 

Salt  Lake  City 350 

Valley  of  the  Jordan  river 374 

Valley  of  Tuilla,  west  of  Oquirrh  mountains  and  east  of  Cedar 

mountains 204 

Total  on  Great  Salt  lake  proper 928 

Upon  the  borders  of  Utah  lake 180 

Total  (as  above) 1,108 
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A. bout  one-tenth  of  this  area  is  susceptible  of  irrigation  without  the 
ifitruction  of  costly  works,  abd  is  tilled  by  the  Mormons,  27,000  in 
mber,  who  eagerly  seek  for,  and  occupy,  small  tracts  of  cultivable 
I,  if  suflSciently  large  to  support  a  few  families,  even  though  at 
At  distances  from  the  main  settlement. 

)n  this  route,  as  on  others,  from  the  98°  or  99°  meridian  westward 
the  western  slopes  of  the  Sierra  Nevada,  a  distance  of  about  1,400 
les,  the  soil  is  generally  uncultivable,  the  exception  being  the  com- 
ratively  limited  area  of  the  Mormon  settlement,  and  an  occasional 
er-bottom  and  mountain-valley  of  small  extent. 
East  of  the  Rocky  mountains  the  plains  are  of  the  same  character 
those  described  for  the  route  of  the  38th  and  39th  parallels,  uncul- 
able  west  of  the  99th  meridian.  West  of  the  first  chain  of  these 
untains  the  plains  are  covered  with  artemisia,  rarely  furnishing 
J  grazing,  except  along  the  water-courses.  The  mountains,  how- 
jr,  are  generally  covert,  to  a  greater  or  less  extent,  with  grass — 
\  soil  of  those  north,  south,  and  west  of  the  route  between  Fort 
idger  and  the  headwaters  of  the  Timpanogos  river  being  of  supe- 
r  quality. 

Phe  absence  of  the  geological  report  prevents  my  referring  to  the 
logical  structure,  which,  together  with  the  climatological  condi- 
QS,  serve  to  corroborate  or  disprove  opinions  formed  on  appearances 
iterility  or  fertility. 

i'he  indications  given  of  the  character  of  both,  however,  from  the  re- 
rt,  are  sufficient  to  establish  the  general  correctness  of  the  opinions 
pressed. 

Estimate  of  probahle  cost. 

rhis  estimate  is  made  to  show  the  probable  relative  cost  of  this 
ite,  as  compared  with  others.  That  portion  of  it  for  the  difficult 
d  costly  section  of  the  Sacramento  river,  136  miles  in  length,  and 
r  the  canon  on  the  Timpanogos  river,  I  have  less  confidence  in  than 
the  estimates  generally.  The  estimate  includes  an  equipment  suit- 
)le  for  the  first  working  of  the  road,  about  one-fifth  that  requisite 
r  the  development  of  its  fiill  power. 

rom  Council  Bluffs  to  the  first  gorge  of  the  Black 
EUlls,  520  miles,  25  per  cent,  being  added  to  cost  at 
eastern  prices  for  one-half  the  distance,  $35,000  per 

mUe $18,200,000 

rom  the  first  gorge  of  the  Black  Hills  to  the  summit  of 
the  South  Pass,  291  miles,  at  $75,000  per  mile,  50  per 

cent,  having  been  added  to  cost  at  eastern  prices 21,825,000 

rom  the  South  Pass  to  Fort  Bridger,  131  miles,  at 
|50,000  per  mile,  50  per  cent,  having  been  added  to 

cost  at  eastern  prices 6,550,000 

rom  Fort  Bridger  to  the  Pacific  100  per  cent,  has  been 
added  to  the  cost  at  eastern  prices, 
'rom  Fort  Bridger,  Green  River  valley,  to  foot  of 
Oquirrh  mountains,  south  end  of  the  Great  Salt  lake, 
deducting  ten  miles  for  the  length  of  the  caiion  on 
the  Timpanogos  river,  173  miles,  at  $60,000  per  mile      10,380,000 
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Ten  uiileK  of  caSon  on  the  Timpanogos  river,  at  $150,000 

])cr  mile t 11,500,000 

From  liie  Oviuirrh  mountains,  Great  Salt  lake,  to  the 
head  of  the  first  canon  on  the  Sacramento  river,  de- 
ducting tea  miles  of  the  length  of  the  pass  in  the 
ea.stcru  ridge  of  the  Sierra  Nevada,  and  seventeen 
mileti  of  the  length  of  the  pass  in  the  western  ridge 
oi  th^  Sierra  Nevada,  547  miles,  at  |45,000  per  mile.      24,615,000 

Portion  of  the  pass  of  the  western  ridge  of  the  Sierra 

Nevada,  seventeen  miles,  |100,000  per  mile 2,700,000 

iii^ii  of  the  first  ca&on  on  the  Sacramento  river  to  the 
t<^rmination  of  the  mountain  passage  of  the  river, 
^venteen  miles  above  Fort  Reading,  135.5  miles,  at 
$150,000  per  mile 20,325,000 

Thence  to  Fort  Reading,  on  the  Sacramento  river,  seven- 
teen miles,  and  thence  to  Benicia,  180  miles;  being 
200  miles,  at  |50,000  per  mile 10,000,000 

Total 116,095,000 

The  characteristic  features  of  this  route  consist  in  the  table-land 
character  of  the  two  great  mountain  chains  of  the  continent,  the 
Rocky  mountains,  and  the  Sierra  Nevada.  In  the  latitude  where  crossed 
by  it  the  distance  from  the  eastern  foot  of  the  Rocky  mountains  to 
the  Great  Basin  is  here  350  miles,  and  in  the  width  of  the  Great 
Basin,  whose  topographical  features  (those  technically  called  mow- 
menta  of  ground)  are  so  highly  favorable  to  the  construction  of  a  rail- 
road, being  here  the  greatest,  500  miles. 

These  elevated  table-lands  of  the  Rocky  mountains  and  the  Sierra 
Nevada  bear  some  general  resemblance,  in  their  topographical  fea- 
tures, independent  of  vegetation,  to  one  of  the  elementary  or  small 
basins  of  the  Great  Basin ;  they  are  bounded  on  the  east  and  west  by 
ridges,  whose  crests  are  at  no  great  height  above  the  general  plateau, 
but  several  thousand  feet  above  the  plains  on  the  east  and  west.  In 
the  Rocky  mountain  plateau,  this  difference  of  elevation  is  upwards 
of  4,000  feet ;  in  the  Sierra  Nevada  upwards  of  3,000  feet  on  the  east, 
the  mountain  slopes  on  the  west  descending  to  nearly  the  level  of  the 
sea.  The  Sierra  Nevada  assumes  this  table-land  character  again  in 
latitude  35°,  the  Tah-ee-chay-pah  Pass  there  being  1,728  feet  lower 
than  in  latitude  41°. 

The  South  Pass  cannot  be  considered  favorable,  since  it  requires 
expensive  construction  for  nearly  300  miles.  The  route  by  the  Chey- 
enne Pass  may  be  found  more  favorable,  but  there  is  not  sufficient 
known  of  it  to  determine  this. 

The  unfavorable  feature  of  the  passes  in  the  Wahsatch  mountains 
consists  in  their  canons,  where  the  expense  of  construction  will  he 
gveat. 

The  two  caSons  of  the  Sacramento,  fourteen  and  nine  miles  in 
length,  and  the  very  sinuous  course  of  the  river  for  the  space  of  nine- 
ty-six miles,  through  heavily  timbered  mountains,  rising  precipi- 
tously from  the  stream,  form  the  principal  characteristic  unfavorable 
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features  of  the  route ;  the  cost  of  constructing  a  railroad  along  which 
cannot  be  properly  estimated  until  minute  surveys  are  made. 

It  partakes  of  the  character  of  the  route  near  the  4Tth  parallel,  in 
the  long  and  severe  winters  on  the  plains  east  of  the  Rocky  mount- 
ains and  westward  to  the  Great  Basin. 

The  profiles  compiled  in  the  office  show  the  route,  near  the  41st  pa- 
rallel, by  the  South  fork  of  the  Platte,  the  Cheyenne  and  Bridger's 
Pass.     The  estimate  is  made  for  the  route  by  the  South  Pass. 

Supplement  to  route  near  the  forty-first  and  forty-second  parallels; 
prepared  by  Lieutenant  G.  K.  Warren^  topographical  engineers. 

The  great  South  Pass^  one  of  the  key-points  of  this  route,  has  in 
its  character  nothing  of  a  mountain  gap,  being  merely  a  depression 
in  the  line  of  intersection  of  two  gently  inclined  plains  sloping  east 
and  west.  A  few  miles  to  the  north  of  it  commences  the  elevated 
range  called  the  Wind  River  chain,  (a  portion  of  the  Rocky  mount- 
ains,) while  an  extensive  table-land,  dotted  here  and  there  with  iso- 
lated hills,  stretches  away  to  the  south.  This  elevated  plateau  is  in 
latitude  42°  north,  and,  viewed  as  a  whole,  may  be  said  to  extend 
east  and  west  from  the  Black  Hills  to  the  Bear  mountains ;  and  from 
the  Wind  River  mountains  and  Black  Hills  in  the  north,  to  the  Park 
and  Uinta  mountains  in  the  south,  having  a  len^h  from  east  to  west 
of  about  290  miles,  and  breadth  north  and  south  of  100  miles.  Its 
general  elevation  is  about  7,500  feet,  though  in  portions  it  has  been 
reduced  to  6,000  feet  by  the  action  of  streams. 

The  direction  taken  by  the  waters  of  its  surface,  divide  this  great 
plateau  into  three  distinct  parts,— one  drained  by  the  Laramie  river, 
one  by  the  North  fork  of  the  Platte  and  Sweet  Water  river,  and  the 
other  by  the  Green  river  and  other  branches  of  the  great  Colorado  of 
tKe  west.  The  divides  between  each  of  these  portions  are  slighf ,  and 
such,  perhaps,  as  have  been  produced  by  the  action  of  the  waters 
alone.  SmsQl  lake  basins  exist  in  several  parts,  which  contain  onlj 
pools  of  brackish  water,  proving  in  themselves  the  dryness  of  the  cli- 
mate, since  the  accumulated  waters  have  never  been  sufficient  to  force 
an  outlet  or  form  a  continuous  lake.  The  waters  that  traverse  the 
other  portions  come  mainly  from  the  mountains. 

The  amount  of  snow  that  falls  is  not  exactly  known,  but  it  must  be 
small ;  and  there  is  reason  to  think  that,  probably,  the  accumulations 
of  the  winter  will  rarely  exceed  one  foot  m  depth. 

During  certain  seasons  of  the  year,  (the  spring,)  parts  of  this  pla- 
teau are  well  watered,  and  abound  with  buffalo  and  other  game. 
Captain  Stansbury  saw  abundant  signs  of  the  bujflfalo  having  been  in 
immense  numbers  just  west  of  Bridger's  Pass;  but  at  the  time,  (Sep- 
tember,) they  had  all  disappeared  in  search  of  water.  He  also  en- 
countered slight  rains  and  fog  in  this  vicinity;  but  the  character  of  the 
soil  was  such  as  promised  fertility,  had  there  been  a  sufficiency  of 
moisture,  the  absence  of  which  is  the  curse  of  all  this  region.  Ex- 
cepting the  immediate  banks  of  the  streams,  some  of  which  produce 
grass  and  trees  of  cotton-wood,  willow,  and  aspen,  it  is  one  vast  sage 
or  artemisia  desert.    All  reports  concur  in  giving  it  this  character. 
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-  .<:'  western  part  are  soft  and  easily  crumtled, 

ji  turrent-like  streams  during  spring  fresh- 

.    ,.     aii  torn  away  ;  and  the  debris  scattered  over 

uiuy  cases,  destroyed  every  particle  of  vegeta- 

v><.  10  the  most  perfect  desolation. 

V.  .North  fork  of  the  Platte  is  narrow  and  well  tim- 

wat  cotton-wood^  but  west  of  this  Captain  Stans- 

,     lo thing  deserving  the  name  of  tree,  only  a  few 

^    \iag  t'ound  between  the  Platte  and  Green  rivers,  175 

V.    iivor  mountains  are  clothed  with  excellent  pine  and 

.1  iio  immediate  hills  on  either  side  of  the  Sweet  Water 

\\  ood  is  found  in  the  Black  Hills  and  Park  mountains, 

;:ii   I  cannot  speak  positively,)  and  also  in  the  Bear, 

,  uul  Uiuta  mountains. 

.     aud  in  quantity  in  various  localities  on  branches  of  Green 

N  lutumiuous,  and  thought  to  belong  to  the  oolitic  period.* 

»  ^uiusbury  found  seams  of  it  ten  feet  in  thickness,  and  he 

.     V  [uautity  is,  apparently,  unlimited.**    We  have  to  regret,  that 

I  I  ho  explorations  in  tHs  belt  of  country,  and  after  having  so 

'w  u  li  liighway  to  Oregon,  Salt  lake,  and  California,  little  is 

\  V  Is  known  about  its  geology. 

v^   {\\c  i;ivat  section  of  country  lying  east  of  the  extended  plateau 

w  'i  u  h  wo  have  been  speaking,  and  which,  beginning  at  the  foot  of 

V    lUiuk  Hills  at  an  elevation  of  about  5,000  feet,  reaches  to  the 

n;  s^is^ijkpi,  there  is  little  to  be  said  which  is  peculiar  to  the  route 

;  ulri  oousideration.     It  has  the  same  general  features  as  in  the  other 

uiiiiulos.     In  the  eastern  part  it  is  a  beautiful  and  fertile  prairie, 

vuth  wood  upon  the  banks  of  the  streams,  and  coal  beneath  its  sur- 

t.iv  i\     As  wo  go  west  it  loses  this  character,  and  about  the  99th  and 

liHMh  uuTidians  becomes,  for  the  most  part,  dry  and  almost  barren. 

rUo  iNhuids  of  the  Platte  are  well  wooded  as  fer  west  as  the  99th 

ui.  I  hiiuu.     From  the  100th  meridian  to  the  base  of  the  Black  Hills, 

\\  IN  ih  Hunuuor  hot  and  arid,  and  the  summer  winds,  in  many  places, 

.r«  ila  v  ooiuo  fVom  the  hills,  seem  to  have  just  left  a  ftirnace.     Wood 

aa  I  i;iaNn  in  this  portion  (250  miles)  are  very  scarce. 

I'ho  luvorilc*  foiiture  of  the  great  section  east  of  the  mountains  is 
\\u^  i\\\\u\t^\  \\\voci  tlow  of  the  Platte  and  its  branches  from  west  to  east, 
^aki>liH^  WH  to  ohtnin  a  location  along  the  foot  of  the  bluffs,  which 
w  ill  i\\\o  lor  \]\o  rnoHt  a  continuously  ascending  grade,  and  avoid  the 
vvlLav^  ooMhtry.  Wood,  water,  and  grass  will  also  be  found  here 
sa«Mo  ul^Mhhint  than  on  the  divides  between  the  streams.  This  loca- 
\*  u,  laovtaor,  will  no  doubt  involve  much  cutting  and  embankment, 
\\k(h  hiu|ih<nf  onlvortH, 

I'loio  nro  tworontoM  proposoil  for  crossing  the  great  plateau  west 
V  i  ilu^  lllurK  tlilU;  ono  by  iho  Si>uth  Pa.<5s,  in  latitude  42^  20^,  longi- 
iuAs\  I  i:i  ,  (UmI  tho  otbor  by  R^i^^i^^r's  Pass,  in  latitude  4P  13',  lon- 
x..iu»li<  I  Id"  iH\  \(  wo  l>o;i:in  at  C<Mincil  Bluffs,  a  route  through 
vilhm  \\i\>t\  \\\\\\\\\  hovo  n  tMnunon  Ux^anon  in  the  valley  of  the  Platte, 

<  buu  \i^msU  »»f  INMn^»#*>r  ,1m,  \U\l uttt^hf^  u»  Fitnont't  report,  184a-'»-'4,  p.  298. 
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parties  could  no  doubt  be  obtained  from  the  Platte,  and  ties  from  the 
Wind  River  chain,  and  excellent  building-stone  on  the  Sweet  Water. 

The  sum  of  the  known  ascents  to  be  overcome  from  Council  Bluffs 
to  the  South  Pass  is  6,650  feet,  including  460  feet  at  the  Hot  Spring 
Gate,  to  avoid  which  it  was  gained  and  Tost. 

The  Bear  River  mountains,  lying  due  west  from  the  South  Pass, 
forbid  any  direct  passage  in  that  direction.  As  yet,  we  know  of  no 
practicable  way  of  reaching  Salt  lake  but  by  Fort  Bridger,  through 
the  pass  explored  by  Lieut.  Beckwith.  This  would  carry  us  down 
the  Sandy  creek,  a  tributary  c(  Green  river,  with  coal  in  its  banks,  to 
the  crossing  of  the  latter  stream :  elevation  6,238  feet ;  distance  81 
miles  ;  average  grade  for  the  first  four  miles  west  of  the  South  Pass, 
70  feet;  and  for  the  remaining  T7,  13  feet  per  mile.  The  width  of 
Green  river  is  here  400  feet,  and  the  ford  excellent,  (Aug  16,  1843.) 
No  doubt  exists  as  to  the  practicability  of  connecting  with  Lieutenant 
Beckwith's  survey  in  the  neighborhood  of  Fort  Bridger,  elevation 
7,254  feet ;  distance  from  Green  river  50  miles :  we  thus  have,  from 
Council  BluflFs  to  Fort  Bridger,  by  the  South  Pass  route,  a  total  of 
ascents  and  descents  of  9,386  feet,  and  a  total  distance  of  943  miles. 

By  Bridger* 8  Pass, — This  proposed  route  is  not  so  well  known  as 
the  other.  It  keeps  the  South  fork  of  the  Platte  (100  miles)  to  the 
mouth  of  Lodge  Pole  creek,  which  it  is  then  proposed  to  take.  This 
creek  has  never  been  continuously  explored.  Fremont  crossed  it  near 
its  mouth,  and  represents  it  as  a  clear,  handsome  stream,  running 
through  a  broad  valley,  having  a  uniform  width  of  22  feet  and  depth 
of  6  inches,  (July  6,  1842,)  a  few  green  willows  on  its  banks  forming 
a  pleasing  contrast  to  the  surrounding  barrenness.  The  timber  ap- 
peared to  have  been  formerly  more  abundant.  He  crossed  this  creek 
again,  as  near  as  he  could  ascertain  from  his  *^  uncertain  means  of  in- 
formation," about  120  miles  from  its  mouth,  the  elevation  being  about 
4,800  feet :  the  banks  were  here  about  700  feet  above  the  stream ; 
average  slope  about  four  feet  per  mile. 

From  this  point  to  the  Cheyenne  Pass,  in  the  Black  Hills,  is  about 
60  miles.  The  Black  Hills  act  here  much  like  the  sustaining  walls 
of  a  terrace,  the  plain  at  their  east  base  bein^  much  lower  than  at 
the  west.  Capt.  Stansbury  says,  speaking  of  this  pass,  that  his  "ex- 
aminations fully  demonstrate  the  existence  of  a  route  through  the 
'  Black  Hills '  not  only  practicable,  but  free  from  any  obstructions 
involving,  in  their  removal,  great  or  unusual  expenditure." 

The  elevation  of  the  east  base  of  the  mountains  must  be  about  5,000 
feet ;  the  elevation  of  Laramie  plain  is  7,500  feet ;  the  most  favorable 
supposition  is,  that  the  pass  is  no  higher.  Not  knowing  in  what  dis- 
tance this  elevation  is  gained,  it  is  impossible  to  speak  of  the  grades. 
In  crossing  the  divide  between  Laramie  and  Medicine  Bow  rivers,  the 
elevation  is  given  by  Fremont  at  7,994  feet ;  but  there  is  such  a  con- 
fusion between  Fremont's  and  Stansbury's  maps,  that  its  distance 
from  the  Cheyenne  Pass  cannot  be  ascertained.  At  the  crossing,  the 
North  fork  of  the  Platte  has  a  width  of  160  feet,  depth  2  feet,  (Sept. 
6,  1850 ;)  elevation,  by  Fremont,  6,820 ;  distance  from  Cheyenne 
Pass,  by  Stansbury,  102  miles ;  thence  to  the  summit  of  Bridger's 
£ass  30  ^iles.     Capt.  S.  says  the  slope  either  way  from  the  summit 
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50  gentle  as  scarcely  to  be  perceptible.  In  the  table  of  distances 
find  it  stated,  that  "the  champaign  country  continues  north  to  the 
ind  River  mountains,  and  can  be  crossed  in  many  places,  the  choice 
ing  determined  by  considerations  of  fuel  and  water." 
[t  is  altogether  probable  this  pass  does  not  differ  much  in  elevation 
m  the  South  Pass,  and  may  be  supposed  the  same,  viz :  7,490  feet. 
From  the  summit  west  the  line  descends  Muddy  creek  a  few  miles, 
m  crosses  a  rolling  divide,  (height  not  known,)  between  it  and  Bit- 
•  creek,  both  tributaries  of  Green  river,  and  down  the  latter  to  Green 
er,  elevation  about  6,200  feet ;  distance  from  Bridger's  Pass  135 
les;  (the  Green  river  is  here  800  feet  wide;  the  deepest  water 
ind,  September  13,  was  3  feet,  but  in  high  stages  it  is  a  formidable 
earn,  and  will  have  to  be  ferried;)  thence  to  Fort  Bridger,  50 
les.  One  important  feature  of  this  route,  from  the  Cheyenne  Pass 
Bridger's  Fort,  is  the  small  amount  of  rock-cutting,  and  even  that 
very  soft  material.  It,  however,  crosses  ground  much  cut  up  by 
dnes  and  gullies,  and  many  places  easily  torn  up  by  the  torrents, 
)bably  requiring  great  caution  in  location  and  much  masonry,  which 
J  absence  of  good  building-stone  would  render  exceedingly  expen- 
e.  An  extensive  embankment  will  be  required  on  Muddy  creek, 
is  probably  very  deficient  in  wood,  for  nowhere  contiguous  to  it 
i  large  supplies  reported  to  exist.  Coal  is  abundant  on  the  Green 
rer  section.  From  Council  Bluffs  to  Fort  Bridger,  by  this  route,  is 
J  miles.  If  my  reasoning  as  to  elevations  is  correct,  the  sums  of 
5  ascents  and  descents  are  at  least  12,082  feet.  Applying  the  equa- 
n  of  grade,  this  would  give  an  increased  length  of  229  miles — 
iking  the  total  equivalent  horizontal  distance  1,126  miles. 
For  the  route  by  the  South  Pass  we  have,  in  the  same  way,  an  in- 
^ased  length  of  178  miles,  and  an  equivalent  horizontal  line  1,120 
les.  I  do  not  think  it  possible  to  make  a  correct  comparison  as  to 
3t  of  constructing  the  two  routes.  It  could  only  be  done  after  care- 
I  examination  on  the  ground  with  that  object  in  view. 
Should  any  route  to  Oregon  be  found  practicable,  leading  along  the 
ot  of  the  Wind  River  mountains  up  the  head-streams  of  Green  river, 
id  across  the  mountains  between  them  and  the  headwaters  of  the 
lake  or  Lewis  river,  the  South  Pass  would  gain  additional  import- 
ce  as  a  point  from  which  branches  could  be  sent  both  to  Salt  lake 
id  California,  and  to  the  Columbia. 

There  are  reasons  to  believe  that  this  latter  route  may  be  practica- 
e;  and  it  is,  at  least,  worthy  of  a  careful  examination.  The  straight 
ae  from  the  South  Pass  to  Fort  Hall  is  175  miles,  while  by  the 
>ute  surveyed  by  Fremont  it  is  444  miles,  being  the  one  usually 
^veiled  by  emigrants.  The  known  abundance  of  ^rass  and  water 
ithe  beautiful  valley  of  Bear  river  has  justified  this  great  detour, 
•j  enjoy  its  plenty  and  repose,  recruit  the  energies  exhausted  by  the 
^f^%  journey  already  performed,  and  prepare  for  the  desert  of  the 
5nakfi  River  valley.  It  is  said  by  Mr.  Lander,  that  the  more  direct 
jorftem  route  to  Oregon  is  about  to  be 'opened  for  emigrants.  If  a 
«wibk  route  be  found  between  the  headwaters  of  Green  and  Snake 
i>en,fte  exploration  should  be  continued  to  Wallah- Wallah,  as  the 
wsage  of  the  Blue  mountains  is  not  yet  demonstrated  to  be  wholly 
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practicable,  either  by  the  way  of  the  Grande  Ronde  or  the  canons  of 
Snake  river.  The  profiles  will  snow  the  present  emigrant  route  to 
Oregon,  as  surveyed  by  Fremont,  and  give  all  the  facts  necessary  to 
be  considered.  Enough  is  there  shown  to  demonstrate  its  impracti- 
cability for  a  railroad.  The  pass  over  the  Bear  River  mountains 
might,  however,  be  avoided  by  going  south  of  Fort  Bridger. 


CHAPTER  III. 

ROUTE  NEAR  THE  THIRTY-EIGHTH  AND  THIRTY-NINTH  PARALLEL& 

The  general  consideration  that  determined  the  position  of  the  route 
to  be  examined  near  the  38th  and  39th  parallels  of  latitude,  was  its 
central  position  geographically — it  being  about  midway  between  the 
northern  and  southern  boundary  lines  of  the  United  States — which  is 
likewise  the  position  nearly  of  the  Bay  of  San  Francisco,  the  two  ter- 
mini of  the  route,  St.  Louis  and  San  Francisco,  being  respectively  in 
latitudes  39°  and  38°,  nearly. 

A  route  near  these  parallels  would  probably  give  the  shortest  road 
from  the  Bay  of  San  Francisco  to  the  navigable  waters  of  the  Mis- 
sissippi. 

But,  since  the  only  passes  in  the  Sierra  Nevada  practicable  for  a 
railroad,  yet  made  known,  are  found  in  latitudes  41°  and  35°,  this  ad- 
vantage of  centrality  of  position  is  lost  upon  entering  the  Great  Basin, 
in  longitude  112°  or  113°. 

Keither  do  the  features  of  the  country,  from  and  including  the 
Rocky  mountains  to  the  Great  Basin,  favor  the  construction  of  a 
railroad  along  this  line,  recommended  by  considerations  connected 
with  its  central  geographical  position,  for  the  elevation  of  the  two 
passes  through  the  Rocky  mountains,  the  Sangre  de  Cristo  and  Coo- 
che-to-pa,  9,200  feet  and  10,000  feet,  are  the  highest  known  practica- 
ble for  a  railroad,  exceeding  by  4,000  feet  and  5,000  feet  the  highest 
mountain  pass  on  the  route  near  the  32d  parallel,  and  by  3,000  feet 
and  4,000  feet  the  elevation  of  the  passes  on  the  route  near  the  47tli 
parallel ;  and  from  the  Rocky  mountains  westward  to  the  Great  Basin, 
500  miles,  the  country  is  so  broken,  and  the  difficulties  of  construc- 
tion so  great,  and  the  expense  would  be  so  enormous,  that  the  build- 
ing of  a  railroad  over  this  portion  may  be  pronounced  impracticable. 

In  neither  soil,  climate,  productions,  nor  population,  nor  from  any 
other  cause,  does  it  possess  advantages  superior  to  other  routes,  favor- 
ing the  construction  and  working  of  a  railroad. 

The  concluding  chapter  of  Lieutenant  Beckwith's  report  upon  the 
route  from  Westport  to  Sevier  lake  recapitulates  so  clearly  and  forci- 
bly the  characteristics  of  the  country  through  which  it  passes,  the 
nature  of  the  soil,  climate,  and  topographical  features,  the  amount 
and  quality  of  timber,  fuel,  stone,  &c.,  with  their  bearing  upon  the 
construction  and  working  of  a  railroad,  that  nothing  remains  to  be 
added  to  it. 
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It  appears  that  from  the  western  frontier  of  the  State  of  Missouri  to 
e  Sangre  de  Christo  Pass,  650  miles,  no  timber  suitable  for  railroad 
rposes  will  be  found  upon  the  route  upon  which  reliance  can  be 
iced;  that  from  the  Coo-che-to-pa  Pass  to  the  Great  Basin,  more 
in  500  miles,  there  is  no  growth  of  timber  on  the  route,  and  that 
ih  as  exists  in  the  mountains  north  and  south  of  the  line  is  too 
ficult  of  access  to  be  available ;  nor  is  any  to  be  found  in  the  Greql 
Lsin  on  the  route  as  far  as  followed  towards  Sevier  lake,  the  nearest 
lown  supplies  being  in  the  mountains  to  the  north,  in  latitude  40° 
41°.  With  building  stone  generally,  it  is,  like  the  other  routes, 
BSciently  well  supplied.  Of  water,  there  is  a  sufficient  supply  on 
3  whole  route,  except  between  Grand  and  Green  rivers,  a  distance 
70  miles,  over  which  at  certain  periods  of  the  year  it  is  probable 
tie  or  none  can  be  obtained. 

The  soil  west  of  the  meridian  of  99°  is,  under  the  present  meteor- 
»gical  conditions,  uncultivable,  except  in  limited  portions  of  river 
ktoms  and  small  mountain  valleys ;  these  latter,  from  their  great 
nation,  being  better  adapted  to  grazing  than  agricultural  purposes. 
is  description  is  completely  in  accordance  with  the  geological 
mation  and  meteorological  condition,  the  former  from  the  meridian 
99°  west  being  apparently  tertiary,  excepting  in  the  high  mountain 
sses. 

Fud. — The  great  coal  field  of  Missouri  lies  at  the  eastern  extremity 
the  road,  and  could  supply  fuel  on  the  route  as  far  as  the  Rocky 
>untains — and  still  further  west,  should  the  coal  formations  on  Grand 
er  not  yield  an  abundant  supply.  The  existence  of  a  seam  one 
>t  thick,  though  not  sufficient  for  profitable  working,  is  a  good  in- 
»tion  that  others  accompany  it  that  would  admit  of  mining. 
In  regard  to  grade  and  construction,  it  would  appear  that  the 
ngre  de  Christo  and  Coo-che-to-pa  passes  are  practicable ;  the  latter 
th  a  tunnel  nearly  two  miles  long,  their  greatest  grades  being  103 
id  124  feet  per  mile;  their  elevations  are  9,200  and  9,500  feet  above 
e  sea,  the  general  elevation  of  the  mountain  chains  being  2,000  and 
500  feet  higher  than  this. 

The  construction  of  the  road  through  the  Coo-che-to-pa  Pass  and 
e  western  approach  to  it  would  be  costly  under  favorable  circum- 
mces  of  population,  &c.,  not  only  on  account  of  the  tunnel,  but  of 
e  numerous  ravines  that  are  crossed  west  of  the  pass,  and  the  canon 
at  follows. 

From  the  head  of  the  caiion  on  Grand  river,  not  far  below  the  mouth 

Coo-che-to-pa  creek,  to  the  Uncompahgra  river,  a  distance  of  70 

lies,  the  ground  is  cut  up  with  deep,  wide,  precipitous  ravines,  (the 

rgest  several  hundred  feet  deep,)  over  which  the  construction  of  a 

lihoad  is  utterly  impracticable.     These  ravines  cannot  be  turned 

»r  the  mountains  without  encountering  similar  difficulties,  and  at 

cost  greater  than  that  of  a  route  along  the  river. 

Thug  the  route  is  forced  upon  Grand  river,  and  along  its  canon,  60 

^  in  length,  broken  and  interrupted  by  the  deep  ravines  already 

Qenfcned,  and  numerous  smaller  guUeys.     The  road-way  throughout 

be  giotter  part  of  this  distance  must  be  blasted  out  of  solid  rock,  and 

lese  wide  ravines,  from  100  to  200  feet  deep,  where  they  cut  through 

4a 
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tlto  ca;Vu,  .:i\'c>stvl  by  viaducts  or  filling.  ThenfoUow  50  miles  to  the 
iiKiirh  r  Blue  river,  the  construction  still  of  a  difficult  and  costly 
(.  lui :  u  tc^  I  from  the  eaiions  of  the  river  and  broken  nature  of  the  ground. 
Fijiu  Blue  to  Green  rivter  is  100  miles,  over  which  the  road  will  re- 
4'iiic  uiiiuerous  bridges  and  culverts,  and  a  costly  road-bed  founda- 
tioii  o!*  Uroken  stone  or  piling  over  a  clayey  soil,  in  which,  in  wet 
wwuhor,  animals  sink  half-leg  deep.  From  Green  river  to  the  Wah- 
iiatch  Pass,  about  80  miles,  the  construction  would  still  be  of  a  costly 
character,  the  country  being  of  the  same  ravine  and  chasm-like  nature 
Hii  that  between  the  mouth  of  Coo-che-to-pa  creek  and  Uncompahgra 
river,  though  on  a  smaller  scale.  Next  follows  the  Wahsatch  Pass, 
the  work  in  which  is  difficult  and  expensive ;  the  greatest  grade  is  131 
feet  per  mile ;  a  tunnel  not  quite  three-quarters  of  a  mile  long  is  requi- 
site; and  finally  a  canon  16  miles  long  on  Salt  creek,  the  walls  of 
which  are  frequently  broken  by  lateral  streams,  ^ves  the  only  route 
along  which  the  road  can  be  brought,  by  cutting  m  solid  rock  at  very 
great  expense. 

The  difficulties  of  engineering,  and  the  cost  of  construction  of  this 

S)rtion  of  the  route  from  the  Coochetopa  Pass  to  Sevier  river,  in  the 
reat  Basin,  a  distance  of  about  500  miles,  would  be  so  great  that  it 
may  be  pronounced  impracticable ;  and  it  is  evident,  from  the  report 
of  Lieutenant  Beckwith,  that,  to  use  his  own  language,  "no  other 
line  exists  in  the  immediate  vicinity  of  this  worthy  of  any  attention  in 
connexion  with  the  construction  of  a  railroad  from  the  Mississippi 
river  to  the  Great  Basin." 

It  is  unnecessary,  therefore,  to  consider  the  route  further,  or  to  en- 
ter into  any  discussion  connected  with  the  probable  practicability  and 
cost  of  constructing  and  working  a  railroad  over  other  portions  of  the 
route,  where  not  one  counterbalancing  advantage  is  to  be  found  to 
compensate,  in  any  degree,  for  the  enormous  cost  of  that  under  con- 
sideration. 

Laying  aside  the  utter  impracticability  of  this  route,  the  following 
considerations  will  show  its  disadvantages  as  regards  expenses  of 
working,  supposing  it  constructed. 

From  Westport  to  the  west  base  of  the  Un-kuk-oo-ap  mountains  i8 
1,323  miles;  sum  of  ascents,  23,190  feet;  of  descents,  19,050  feet; 
length  of  equivalent  horizontal  line  for  the  route,  2,123  miles. 

Of  the  direct  route  from  the  point  at  the  western  base  of  the  Un- 
kuk-oo-ap  mountains — elevation  5,131  feet,  distance  from  Westport 
1,323  miles,  where  the  survey  under  Captain  Gunnison  terminated— 
to  the  Tay-ee-chay-pah  Pass,  there  is  no  positive  information  or  sur- 
vey. Colonel  Fremont  says,  page  270  of  his  report  for  1842,  '43,  '44, 
that  from  the  time  he  descended  from  Walker's  Pass  and  began  "to 
skirt"  the  desert,  till  he  reached  the  vegas  of  Santa  Clara,  ^^  he  had 
travelled  650  miles,  occupying  27  days  in  that  inhospitable  region;'* 
and  that  ^'in  passing  be/ore  the  great  caravan^  he  had  the  advantage 
of  finding  moregrass^*'  &c.  And  again,  he  speaks  of  the  iourney  as 
*'a  month's  suffering  in  the  hot  and  sterile  desert."  This,  in  con- 
nexion with  Colonel  Fremont's  description  of  other  parts  of  the  Great 
Basin,  gives  every  reason  to  believe  that  from  thepomt  where  Captain 
Gunnison  was  killed  to  the  Tay-ee^hay-pah  Pass  it  is,  for.  the  most 
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lesert  of  the-satne  general  character  as  other  portions  of  the 
isin.  Supposing  the  route  to  be  a  straight  line,  with  uniform 
rom  the  U  n-kuk-oo-ap  mountains  to  the  entrance  of  the  Tay- 
pah  Pass,  in  latitude  35°  7',  (no  pass  being  known  to  be  prao- 
)  the  north  of  it,  in  this  portion  of  the  Sierra  Nevada,)  the 
will  be  430  miles,  and  the  descent  1,830  feet;  the  equated 
il  distance,  464  miles. 

the  entrance  of  the  Tay-ee-chay-pah  Pass  to  San  Francisco  is 
»;  sum  of  ascents,  1,308  feet;  sum  of  descents,  4,608  feet; 
length,  438  miles.  Adding  these  together  with  the  equated 
from  the  mouth  of  the  Kansas  to  the  west  base  of  Un-kuk- 
mntains,  we  have  the  total  equated  distance  from  Westport 
rancisco— 3,025  miles ;  the  length  of  the  straight  horizontal 
ch  supposes  no  obstacle  to  be  avoided,  being  only  1,500  miles, 
raight  line  from  St.  Louis  to  San  Francisco  is  1,740  miles; 
\ie  Rocky  mountains  in  about  latitude  39°  13',  the  Wahsatch 
latitude  39°,  the  Sierra  Nevada  in  about  latitude  38°  6';  it 
iles  north  of  the  Sandy  Hill  Pass,  75  miles  north  of  Coo-che- 
id  about  coincides  with  the  north  bend  of  Grand  river;  is 
north  of  the  Wahsatch  Gap,  and  225  miles  north  of  Tay-ee- 
L  Pass. 

the  Sevier  river  a  practicable  connection  can  be  made  with 
5  surveyed  by  Lieut.  Beckwith,  near  the  forty-first  parallel, 
the  Great  Basin.' 

stance  from  Sevier  river,  at  the  crossing  of  the  Mormon  road 
tke,  is  120  miles,  sum  of  ascents  and  descents  1,600  feet,  and 
distance  150  miles  ;  thence  to  Benicia  is  872  miles,  sum  of 
tnd  descents  15,200  feet,  and  equated  distance  1,160  miles ; 
stport  to  Sevier  river  1,298  miles,  the  sum  of  the  ascents  and 
are  89,714  feet,  and  equated  distance  2,050  miles.  Taking 
of  these  three  portions,  we  have  from  Westport  to  Benicia, 
3he-to-pa  Pass,  Great  Salt  lake,  and  Madelin  Pass,  a  distance 
miles,  sum  of  ascents  and  descents  of  56,514  feet,  and  an 
distance  of  3,360  miles. 

rhis  line  ooold,  perhapt,  be  oontiderably  tbortened  by  taking  a  direct  route  from 
rto  the  paM  of  the  Humboldt  mountains;  but  it  hat  not  been  explored.  The 
i  distance  between  these  points  is  200  miles,  while  by  the  route  sorreyed  280  miles. 


CHAPTER  IV. 

ROUTE  NEAR  THE  THIRTY-FIFTH  PARALLEL. 

jport  of  Lieut.  Whipple  upon  the  route  explored  by  him,  near 
y-fifth  parallel  of  latitude,  with  its  accompanying  sub-reports, 
ief,  it  is  unnecessary  to  recapitulate  the  details  given  in  them, 
aarks  upon  the  general  direction  of  the  route,  and  upon  the 
liich  characterize  it,  and  in  which  it  differs  from  that  of  the 
cond  parallel,  may  be  necessary. 
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From  the  general  description  that  follows,  it  will  be  seen  that  the 
features  of  the  ground  which  have  determined  the  direction  of  the 
route  are  the  extension  west  and  east  of  the  interlocking  tributaries 
of  the  Mississippi,  the  Rio  Grande,  and  the  Colorado  of  the  West. 

The  route  may  be  said  to  commence  at  Fort  Smith,  on  the  Arkan- 
sas, in  about  longitude  94°  26',  latitude  35°  23' ;  elevation  above  the 
sea  460  feet ;  the  connexions  of  which  point  with  Little  Eock,  Mem- 
phis, St.  Louis,  and  other  centres  of  trade,  are  clearly  stated.  From 
Little  Rock  to  the  Antelope  Hills  on  the  Canadian,  elevation  2,100 
feet,  in  about  longitude  100°,  a  distance  of  near  400  miles,  the  route 
may  follow  either  the  valleys  of  the  Arkansas  and  Canadian,  or  a 
shorter  line,  perhaps,  but  over  more  broken  ground  south  of  the  Cana- 
dian— this  latter  route  branching  again  and  following  either  the  val- 
ley of  the  Washita,  or  the  dividing  ridge  between  it  and  the  Canadian. 
From  the  Antelope  Hills  the  route  continuesalong  the  bottom  of  the 
Canadian,  on  the  right  bank,  to  the  mouth  of  Tecumcari  creek,  about 
250  miles,  and  ascends  by  the  valley  of  Tecumcari,  or  by  that  of  Pa- 
jarito  creek,  to  the  dividing  ridge  between  the  Canadian  and  the  Pe- 
cos rivers,  elevation  about  5,543  feet,  and  enters  the  valley  of  the  lat- 
ter. It  follows  this  valley  until,  by  means  of  a  tributary,  it  rises  to 
the  high  table-land,  or  basin,  lying  east  of  the  Rocky  mountains, 
elevation  about  7,000  feet,  crosses  the  elevated  Salinas  basin,  30  miles 
wide,  the  lowest  point  being  6,471  feet,  and  gains  the  divide  in  the 
Rocky  mountains,  elevation  about  7,000  feet ;  from  which  point  it 
descends  to  Albuquerque,  or  Isleta,  on  the  Rio  Grande,  through  the 
San  Pei^ro  f  ass ;  or  it  may  descend  to  the  Rio  Grande  by  the  valley 
of  the  Galisteo  river,  north  of  Sandia  mountain.  A  third  route  is 
indicated  along  the  valley  of  the  Pecos  to  its  headwaters  ;  thence  to 
an  affluent  of  the  Galisteo  ;  and  thence,  as  before,  to  the  Rio  Grande. 
Isleta,  on  the  Rio  Grande,  is  854  miles  from  Fort  Smiih,  and  4,945 
feet  above  the  sea. 

Crossing  the  ridge  separating  the  Rio  Grande  from  the  Puerco,  the 

route  follows  the  valley  of  its  tributary,  the  San  Jose,  to  one  of  ita 

sources  in  a  pass  of  the  Sierra  Madre,  called  the  Camino  del  Obispo. 

At  the  summit  (elevation  8,250  feet)  a  tunnel  three-fourths  of  a  mile 

long,  at  an  elevation  not  less  than  8,000  feet,  is  required,  when  the 

descent  is  made  to  the  Zuni  river  and  near  the  Pueblo  of  Zuiii ;  the 

route  then  crosses  over  undulating  ground  to  the  Puerco  of  the  West 

at  the  Navajo  spring.     Another  route  across  the  Sierra  Madre,  abou 

20  miles  further  north,  was  examined  by  Mr.  Campbell,  which  is,  ap 

parently,  far  more  favorable.     The  profile  is  not  from  reliable  instru 

mental  examination.     The  height  of  the  summit  is  about  7,750  fee 

above  the  sea.     The  Puerco  of  the  West  heads  in  this  pass,  and  th 

route  follows  the  valley  of  this  stream  to  its  junction  with  the  Colorad 

Chiquito,  then  the  valley  of  that  stream  to  the  foot  of  the  southeaster! 

slopes  of  the  San  Francisco  mountains,  (elevation  4,775  feet ;)  dig 

tance  from  Fort  Smith  1,182  miles,  and  from  the  crossing  of  the  Ri 

Grande  328  miles.     Here  it  ascends  to  the  dividing  ridge  between  th 

waters  of  the  Gila  on  the  south,  and  of  the  Colorado  of  the  West  o 

the  north,  and  continues  (or  nearly  so)  upon  it  for  about  200  miles,  t 

the  Aztec  Pass^  (elevation  6,281  feet ;)  distance  from  Fort  Smith  1,35 
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miles.  The  highest  point  reached  upon  this  undulating  ridge  is  7,472 
feet  at  Leroux's  spring,  at  the  foot  of  the  San  Francisco  mountain. 
From  the  Aztec  Pass  the  descent  to  the  Colorado  of  the  West  is  made 
by  a  circuitous  route  northward  along  valleys  of  its  tributaries,  the 
largest  and  last  being  Bill  William's  fork,  the  mouth  of  which,  on 
the  Colorado,  is  1,522  miles  from  Fort  Smith,  and  at  an  elevation 
above  the  sea  of  about  208  feet. 

The  Colorado  is  now  ascended  thirty-four  miles,  the  route  leaving 
it  at  the  Needles.     The  supposed  mouth  of  the  Mohave  river  was 
examined :  by  the  valley  of  this  stream  it  was  expected  to  ascend  to 
the  Cajon  Pass  in  the  Sierra  Nevada.     This  proved,  however,  to  be 
the  valley  of  a  stream,  dry  at  the  time,  whose  source  was  in  an  eleva- 
ted ridge  which,  probably,  divides  the  Great  Basin  from  the  waters 
of  the  Colorado.     It  is  not  yet  ascertained  that  the  valley  of  the  Mo- 
have river  is  continuous  to  the  Colorado,  though  Lieutenant  Whipple 
is  sanguine  that  it  will  be  found  to  be  so.     From  the  summit,  5,262 
feet  (cut  thirty  feet)  above  the  sea,  the  descent  is  made  to  Soda  lake, 
the  recipient,  at  some  seasons,  of  the  waters  of  the  Mohave  river, 
1,117  feet  above  the  sea,  at  an  average  grade  of  100  feet  to  the  mile 
for  forty-one  miles,  the  steepest  grade  yet  recjuired  on  this  route. 
The  ascent  to  the  summit  of  the  tunn«l,  elevation  4,179  feet,  in  the 
Cajon  Pass  in  the  Sierra  Nevada,  is  made  by  following  the  valley  of 
the  Mohave  river.     The  summit  of  this  pass,  by  the  line  of  location, 
is  1,798  miles  from  Fort  Smith,  and  242  from  the  point  of  crossing 
the  Colorado.     Here,  according  to  Lieutenant  Whipple,  a  tunnel  of 
i\  miles,  through  white  conglomerated  sandstone,  is  required.     But, 
according  to  Lieutenant  Williamson,  who  spent  more  time  upon  it, 
it  would  be  3yV  Ailes.     The  tunnel  descends  to  the  west  with  an  in- 
clination of  100  feet  per  mile,  which  grade  will  be  the  average  for 
twenty-two  miles,  into  the  valley  of  Los  Angeles,  by  side  location, 
and  thence  to  the  port  of  San  Pedro,  1,892  miles  distant  from  Fort 
Snuth. 

Lieutenant  Williamson  reports  upon  the  Cajon  Pass,  that,  in  his 
opinion,  the  natural  grades,  varying  between  90  and  171  feet  per 
inile,  cannot  be  much  reduced  by  side-location,  on  account  of  the  bro- 
ken character  of  the  hills. 

Should  it  be  desired  to  reach  San  Francisco  by  the  Tulares  and  San 

Joaquin  valleys,  the  route  should  leave  the  Mohave  valley  some  thirty 

miles  before  reaching  the  entrance  to  the  Cajon  Pass,  1,768  miles 

from  Fort  Smith,  elevation  about  2,555  feet,  and  proceed  across  the 

southwest  corner  of  the  Great  Basin,  towards  the  Tah-ee-chay-pah 

Pass,  reaching  its  entrance  at  an  elevation  of  3,300  feet,  in  a  distance 

of  about  eighty  miles,  and  without  crossing  ridges  that  would  increase 

tlie  ascents  more  than  500  feet  beyond  the  difference  of  elevation  of 

the  two  points.     The  route  is  then  coincident  with  that  described  for 

the  32d  parallel.  .       . 

The  general  features  of  the  country  indicated  lines  for  examination 

^mre  than  one  point,  which  will,  probably,  greatly  improve  the 

^^  by  reducing  the  ascents  and  shortening  distances.     The  party 

^«, however,  unable  to  examine  them. 

An  examination  of  the  profile  of  this  route  shows  that,  m  respect 
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to  grade,  it  is  not  only  practicable,  but  that  the  heaviest  grades  that 
-vtill  probably  be  required  do  not  equal  those  in  use  on  the  Baltimore 
and  Ohio  railroad. 

SoU. 

Grama  grass  being  found  on  the  north  bank  of  the  Canadian,  in 
longitude  96*^,  and  extending  westward  in  greater  or  less  abundance 
to  the  Sierra  Nevada,  indicates  that  the  change  from  fertility  to  bar- 
renness begins  in  that  longitude,  at  least  north  of  the  Canadian. 
Cactacece  also  make  their  appearance  with  grama  grass.  South  of  it, 
however,  the  geological  formation  is  that  of  a  good  soil  to  about  lon- 
gitude 98^.  At  this  point  the  change  to  uncultivable  land  is  com- 
plete, excepting  in  the  river-bottoms,  which  are  more  or  less  fertile, 
but  not  the  great  body  of  the  land.  Not  far  south  of  the  route  good 
soil  extends  westward  to  the  termination  of  the  Witchita  mountains. 
Some  portions  of  the  upper  valley  of  the  Canadian,  the  upper  valley 
of  the  Pecos,  the  valleys  of  the  Rio  Grande,  Zuiii,  Colorado  Chiquito, 
San  Francisco,  Colorado  of  the  West,  and  its  tributaries,  possess  a  fer- 
tile soil,  requiring,  generally,  irrigatiop  to  make  it  productive.  That 
j>ortion  of  the  southwest  corner  of  the  Great  Basin  traversed  by  this 
route,  and  over  which  the  explorations  of  Lieutenant  Williamson  ex- 
tended, is  well  constituted  for  fertility,  its  barrenness  resulting  from 
the  absence  of  rain.  Generally  the  uncultivable  plains  have  an 
abundance  of  nutritious  grass,  though  there  ^re  extensive  tracts  where 
little  or  none  is  found — the  two  greatest  being  from  the  Antelope 
Hills  to  Tecumcari  creek  on  the  Canadian,  250  or  260  miles,  and  from 
the  lower  part  of  Santa  Maria  river  to  the  Mohave  river,  200  miles. 

The  country  north  of  the  Colorado  Chiquito  and  west  of  the  Sierra 
Madre  as  far  as  the  eastern  slope  of 'the  San  Francisco  mountain,  is 
represented  to  be  a  remarkably  fine  grazing  country;  from  that  point 
westward  to  about  the  meridian  of  113^°  (sixty  or  seventy  miles  east 
of  the  Colorado,)  it  is  well  wooded,  the  whole  presenting  an  attractive 
appearance  to  the  traveller,  who  would,  no  doubt,  describe  it  as  a 
-highly  fertile  region,  though,  with  the  exception  of  the  valleys  of  the 
streams,  it  would  prove  upon  trial  to  be  uncultivable. 

The  land  now  cultivated  in  New  Mexico  is  estimated  at  200  square 
miles,  and  the  land  cultivable  now  vacant,  exclusive  of  the  vast  region 
occupied  by  the  Navajoes,  Moquis,  Tanians,  and  wilder  tribes  of 
Indians,  at  about  490  square  miles,  giving  a  total  of  about  TOO  square 
miles. 

Only  one-fifth  of  the  bottom  land  of  the  Rio  Grande  capable  of  irri- 
gation and  cultivation,  is  now  under  culture. 

The  valley  of  the  Colorado  between  its  mouth  and  the  35th  parallel, 
contains  1,600  square  miles  of  fertile  soil  capable  of  irrigation. 

Building  materials,  ties,  lumber,  &c. 

The  geologist,  Mr.  Marcou,  describes  the  Trias  and  Jurassic  forma- 
tions, extending  from  Delaware  mountain  on  the  Canadian,  to  the 
Bocky  mountains,  600  miles,  as  generally  soft  and  friable;  but  as 
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lieutenant  Whipple,  and  Mr.  Campbell,  the  assistant  railroad  engi- 
neer, report  the  existence  in  these  formations  of  good  sandstones,  suit- 
able for  the  bridge-building  required,  this  portion  of  the  route  may  be 
considered  well  supplied  with  good  building-stone.  Over  other  por- 
tions of  the  route  it  would  be  found  at  intervals  not  too  great  for 
economical  transportation. 

Ties,  lumber,  dec. 

Timber  of  size  suitable  for  ties,  and  lumber  generally  for  railroad 
uses  in  large  quantities,  is  found  in  the  following  localities  :  Con- 
tinuoMsly  on  the  route  east  of  longitude  97° ;  in  or  near  the  Pecos 
valley ;  in  the  Kocky  mountains  and  Sierra  Madre ;  in  the  Mogo- 
yon  mountains,  (^south  of  the  route)  in  which  the  Colorado  Chiquito 
and  some  of  its  tributaries  rise  ;  on  the  slopes  of  the  San  Francisco 
mountain,  and  continuously  with  short  intervals  for  more  than  120 
miles,  and  on  the  Sierra  Nevada.  The  distances  apart  of  these  points 
of  supply  are,  respectively,  540  miles,  100  miles,  150  miles;  from  the 
Sierra  Madre  to  San  Francisco  mountain,  250  miles;  then  for  a  space 
of  about  120  miles  the  supply  may  be  considered  continuous;  thence 
to  the  Sierra  Nevada,  420  miles.  The  road  being  built  from  the  two 
termini,  the  greatest  spaces  over  which  ties,  lumber,  &c.,  must  be 
brought  by  it,  are  400  and  500  miles.  The  route,  therefore,  in  compa- 
riaon  with  others,  is  favorably  circumstanced  in  this  respect. 

Fud. 

From  longitude  97°  to  the  Pecos  valley,  540  miles,  there  will  proba- 
bly be  sufficient  fuel  for  working  parties,  and  perhaps  for  200  miles  of 
tlus  distance  sufficient  for  railroad  use  might  be  found,  but  not  for  the 
remaining  350  miles.  Between  the  Pecos  and  the  Rocky  mountains, 
100  miles ;  across  the  valley  of  the  Rio  Grande,  150  miles  ;  from  the 
Sierra  Madre  to  San  Francisco  mountain,  250  miles,  sufficient  fuel  for 
working  parties  will  probably  be  found  without  excessive  cost.  As  it 
can  be  brought  from  the  Mogoyon  mountains  to  various  points  on  the 
Colorado  Chiquito,  and  exists  at  the  extremities  of  these  spaces,  this 
portion  of  the  route  may  be  considered  amply  provided  with  fuel. 
Orer  the  space  of  120  miles  from  San  Fratilisco  mountain  to  the  Aztec 
P|te8,  a  sufficiency  for  railroad  purposes  will  be  found  at  convenient 
distances.  From  the  Aztec  Pass  to  the  Sierra  Nevada,  420  miles,  no 
ftiel  for  railroad  purposes  will  be  found,  and  that  for  working-parties 
^  be  scanty  in  some  places.  From  the  point  of  leaving  the  Colorado 
to  the  Mohave  river,  115  miles,  no  fuel  is  to  be  had. 

It  is  reported  that  coal  exists  in  several  localities  in  the  Rocky 

tttountains,  both  east  and  west  of  the  Rio  Grande,  near  this  route, 

Wt  there  is  no  positive  and  reliable  information  that  it  has  been  found 

^lufiScient  quantities  for  profitable  mining. 

^  coal  for  locomotive  uses  will  bear  transportation  3.5  times  as  far 

w^ood,  the  supplies  of  fuel  for  the  350  miles  east  of  the  Rio  Grande 
can  be  had  from  the  coal-fields  of  Delaware  mountain  ;  that  for  the 
»P«ceof  540  miles  east  of  the  Sierra  Nevada,  from  the  Pacific  ports, 
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the  mean  distance  to  which  it  must  be  transported  in  the  latter  case, 
being  260  or  270  miles.  These  are  the  only  two  portions  of  the  route 
which  cannot  be  readily  supplied  from  convenient  distances  on  the 
route. 

Fuel  forms  about  one-fifth  the  yearly  expense  of  maintaining  and 
working  a  railroad. 

Water. 

The  exact  distances  over  which  water  is  not  found  at  certain  sea- 
sons, or  permanently,  are  not  stated.  It  does  not  appear,  however, 
that  a  resort  to  unusual  means  will  be  necessary  east  of  100°  longi- 
tude. Between  that  and  the  Pacific  there  are  spaces  destitute  of  it, 
where,  from  the  known  character  of  the  geological  structure,  there  is 
no  doubt  that  sufficient  supplies  can  be  obtained  either  by  deep  com- 
mon wells,  artesian  wells,  or  reservoirs.  It  is  better  supplied  with 
water  than  the  route  of  the  32d  parallel,  and  from  the  Rio  Grande  to 
Santa  Maria  river  there  are  supplies  of  timber  and  fuel  on  the  line, 
which  the  other  route  is  deficient  in.  These  larger  supplies  of  tim- 
ber and  water  west  of  the  Rio  Grande  are  attained  at  the  expense  of  • 
great  elevation  and  somewhat  rugged  ground. 

The  Gilesteo  Pass  in  the  rocky  mountains  and  the  passes  in  the 
Sierre  Madre  being  wide  openings,  or  valleys,  rather  than  mountain 
passes,  no  difficulty  need  be  apprehended  from  snows,  even  if  it  fell 
to  greater  depths  than  those  known.  Over  the  remainder  of  the  route 
no  difficulty  from  this  cause  is  to  be  met  with. 

Elevations,  dtc. 

The  line  rises  gradually  from  the  eastern  terminus,  and  on  Paja- 
rito  creek,  705  miles  from  Fort  Smith,  has  attained  an  elevation  of 
5,000  feet  above  the  sea,  which  elevation  it  does  not  descend  to  again 
(except  for  a  short  distance)  for  a  space  of  over  600  miles,  and  until 
on  the  descent  to  the  Coloraao  of  the  West.  It  passes  the  Rocky  mount- 
ains at  an  elevation  of  7,000  feet,  the  Sierra  Madre  at  8,000  feet,  the 
foot  of  San  Francisco  mountain  at  7,450  feet,  the  Aztec  Pass  at  about 
6,000  feet,  the  divide  between  the  Great  Basin  and  the  Colorado  at 
5,300  feet,  and  the  Cajon  JPass  by  a  tunnel  4,000  feet  above  the  sea. 

The  sum  of  the  ascents  from  San  Pedro  to  Fort  Smith  is  24^641 
feet,  of  descents  24,171  feet — equivalent,  in  the  cost  of  working  the 
road,  to  an  increased  horizontal  distance  of  924,  which  added  to  the 
length  of  the  line  of  location,  1,892  miles,  gives  for  length  of  equated 
distance  2,816  miles. 

The  sum  of  ascents  from  San  Francisco  to  Fort  Smith  by  the  route 
from  Mohave  river  to  Tay-ee-chay-pah  Pass  is  25,570  feet,  of  descents 
25,100  feet;  the  equivalent  in  miles  of  horizontal  road  is  963  miles, 
which  added  to  the  location  distance  between  these  two  points,  2,174 
miles,  gives  for  equated  length  of  road  3,137  miles. 
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Estimate. 

The  description  of  the  topographical  features  of  the  route  is  not 
raflSciently  minute  to  enable  one  to  form  a  satisfactory  opinion  of  the 
difficulties  of  ground  to  be  encountered,  and  consequently  of  the  prob- 
able cost  of  the  formation  of  the  road-bed.  Upon  this  point  we  must 
rest  satisfied  with  the  opinion  of  Lieutenant  Whipple,  who  assimi- 
lates the  several  portions  of  the  route  to  roads  already  built  pos- 
sessing as  nearly  as  possible  similar  features  and  difficulties.  The 
impression,  however,  conveyed  by  the  report,  as  to  the  nature  of  the 
ground  passed  over,  together  with  that  formed  from  the  description 
by  others  of  some  portions  of  it,  induced  me  to  think  that  the  ground 
was  more  favorable  than  the  comparison  of  Lieutenant  Whipple  shows 
it  to  be,  and  that  the  amount  of  work  in  forming  the  road-bed 
would  have  been  less  than  that  of  the  roads  mentioned. 

Four  hundred  and  eighty  miles  of  the  route  are  assimilated  to 
the  Hudson  Eiver  railroad;  151  miles  to  the  Worcester  and  Albany 
railroad,  (Western  railroad ;)  and  374  miles  to  the  Baltimore  and  Ohio 
railroad ;  making  1,005  miles  assimilated  to  railroads  among  the  most 
costly  that  have  been  constructed  in  the  United  States. 

It  is  probable  that,  from  the  Kio  Grande  to  the  Colorado,  the  addi- 
tional cost  to  eastern  prices  should  have  been  rather  100  per  cent., 
than  40,  50,  and  60  per  cent. — the  increased  cost  allowed  by  Lieuten- 
ant Whipple.     For  the  remaining  distance,  from  the  Colorado  to  the 
Pacific,  100  per  cent,  has  been  added  by  Lieutenant  Whipple  to  the 
cost  at  eastern  prices.     This  estimate  includes  the  cost  of  equipment. 
This,  on  the  roads  used  as  standards  of  comparison,  amounts  to  $6,000 
or|7,000  per  mile,  four-fifths  of  which  should  be  deducted,  as  the  cost 
per  Biile  from  this  source  may  be  one-fifth  of  the  cost  on  the  eastern 
roads.     This  would  diminish  the  estimate  about  $12,000,000,  but  at 
the  same  time  the  increased  per-centage  would  increase  it  about 
$19,381 ,000.     The  difference  between  these  sums,  $7,381,000,  Tabout,) 
should  be  added  to  the  corrected  estimate,  $161,829,265,  and  tne  total 
estimate  under  this  supposition  becomes  $169,210,265. 


CHAPTER  V. 

ROUTE  l^AR  THE  THIRTY-SECOND  PARALLEL. 
1.   FROM  FULTON  TO  THE  RIO  GRANDE. 

The  report  of  Captain  Pope  is  methodically  arranged,  and  being 
brief,  (yet  suflBciently  full,)  it  is  unnecessary  to  make  a  synopsis  of  it. 
'rbe  poi;tion  of  the  route  near  the  thirty- second  parallel,  examined  by 
bina,  IS  that  from  the  Red  river  to  the  Rio  Grande,  a  distance  of  646 
Diiles.  It  is  naturally  divided  into  three  distinct  belts,  which  are 
dearly  described  by  Captain  Pope. 

The  first  division,  from  the  Red  river  to  the  eastern  border  of  the 
Llart)  Estacado,  362  miles,  gives  generally  easy  grades,  except  wherCr 
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in  crossing  streams,  we  have  probably  to  descend  from  the  bluffs  tc 
near  the  level  of  the  stream,  and  ascend  again;  but  which  can  be  re 
duced,  by  lengthening  the  line,  to  the  grade  found  suitable  to  the  othei 
portions  of  the  route.  This  part  of  his  line  has  an  abundant  supply  o: 
water  and  fuel,  of  wood  for  cross-ties,  and  lumber  for  two-thurds  oi 
the  distance. 

The  important  characteristic  feature  of  Captain  Pope's  route,  dwelt 
upon  with  so  much  force  by  him,  is  the  extension  westward  of  fertile 
land  to  near  the  headwaters  of  the  Colorado.  It  is  to  be  remarked 
that,  from  the  geological  indications,  it  is  probable  that  a  line  drawn 
from  Red  river  at  the  termination  of  the  fertile  soil,  in  its  basin^  in  a 
general  parallel  direction  to  the  Gulf  coast,  from  the  mouth  of  the  Sa- 
bine to  the  Nueces  river,  will  mark  the  boundary  between  the  culti- 
vable and  barren  soil.  The  influence  of  the  moist  winds  of  the  Gull 
of  Mexico  may  also  aid  in  giving  this  westward  extension  to  the  fertile 
land  near  the  parallels  of  32°  and  34°.  North  of  the  Canadian,  this 
boundary  line  between  fertility  and  barrenness  takes  the  direction  oi 
the  meridian,  and  extends  along  it  northward  into  the  British  posses 
sions. 

The  evidence  adduced  in  support  of  this  western  extension  of  fertile 
soil,  is  not  sufficiently  full  or  conclusive. 

The  specimens  of  soils,  of  which  the  analysis  is  given,  were  gathered 
from  the  Upper  Cross  Timbers  westward ;  but  it  is  not  stated  whether 
those  which  belong  to  the  section,  from  that  point  to  the  Llano  Esta- 
cado,  were  intended  to  represent  the  condition  of  the  most  fertile  po^ 
tions,  or  the  average  condition  of  the  whole  surface. 

Even  if  their  ajmiysis  exhibited  fertile  constituents,  it  is  well  known 
that  many  extensive  areas  of  tertiary  soil  well  constituted  for  fertility, 
are  uncultivable  from  the  meteorological  conditions  of  the  district  in 
which  they  are  found.  Additional  facts  are,  in  my  opinion,  required 
to  establish  the  fact  of  the  westwardly  extension  of  fertile  soil  in  this 
latitude. 

The  second  belt  described  is  the  Llano  Estacado,  126  miles  across. 
Upon  this  it  is  only  necessary  to  remark,  that  its  geological  formation 
is  such  as  to  render  the  success  of  artesian  wells,  in  obtaining  large 
supplies  of  water,  certain.  To  build  a  railroad  across  it,  commencing 
at  the  eastern  border,  at  the  last  point  of  abundant  supply  of  water, 

J)arties  should  be  pushed  forward  to  dig  tanks  wherever  the  ground 
avors  their  construction,  and  to  sink  artesian  wells  at  distances  of, 
say,  20  miles  apart,  or  less,  should  water  be  readily  procured  by  this 
process.  Supposing  it  even  necessary  to  bore  an  artesian  well  at  eveiy 
10  miles,  ana  that  the  cost  shouid  be  $10^000  each  well,  which  is 
double  that  of  an  excessive  estimate  of  the  cost  of  a  series  of  these 
wells,  we  should  have  $1,000  per  mile  for  cost  of  road  from  this  cause. 
By  these  two  means,  abundant  supplies  of  water  can  be  got  at  points 
a  few  miles  apart,  where  the  camps  of  the  working  parties,  wBichneed 
not  be  large,  can  be  established.  The  dwarf  mezquite,  fou-  ^  on  the 
Llano,  will  furnish  sufficient  fuel  for  these  parties. 

Railroad  trains  having  engines  of  twenty-two  tons,  on  four  drivers 
can  carry  sufficient  water  from  the  headwaters  of  the  ColonvL?  Jptlw 
mouth  ol  Delaware  creek  or  the  Pecos,  125  miles,  without  adcii:?g  Xi 
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ise  of  running  the  trains;  and  can,  from  either  end  of  this  line, 
1  the  intermediate  stations  necessaiy  for  the  8U])erintendence, 
3d  supply,  of  the  road. 

m  be  brought  from  the  country  east,  and  from  the  Guadalupe 
s,  at  reasonable  cost.  Fuel,  also,  can  be  supplied  from  the 
r  from  the  Colorado  of  Texas.  The  subjects  of  fuel  and  lum- . 
he  whole  line,  will  be  discussed  separately.  Fortunately, 
e  plains,  destitute  of  water,  but  very.  Dttle  excavation  or  em- 
t  will  be  required,  and  the  rails  can  soon  be  laid.  Probably 
be  most  convenient  to  bring  ties,  sleepers,  and  lumber  gene- 
the  road  itself,  from  the  route  east  of  the  Llano.  In  fact, 
east  border  of  the  Llano  westward,  and  from  the  Pacific  east- 
listande  of  1,200  miles,  the  road  must  be  made,  as  it  were,  to 
If,  carrying  its  lumber,  iron,  rails,  provisions,  and  8om<?time8 

far  as  a  proper  adjustment  of  economy  of  time  with  that  of 
ire,  admits  of  its  doing  so.     Its  progress,  from  this  cause,  will 

but  as  the  surface  is  very  smooth,  and  the  inclinations  gentle, 
e  plains,  its  construction  will  be  proportionately  more  rapid, 
balance  the  slow  progress  from  the  other  cause, 
ird  section,  from  the  Pecos  river  to  the  Rio  Grande,  presents 
al  difficulties  in  grade  or  construction,  so  far  as  dependent 
:  topographical  features  of  the  country.  The  Guadalupe 
3  are  passed  without  a  tunnel,  and  with  a  grade  of  108  feet 
!e;  a  grade  not  exceeding;,  those  found  on  roads  now  built,  as 
iltimore  and  Ohio,  and  other  railroads.  Other  routes  through, 
1,  these  mountains  are  recommended  for  examination,  which, 
i;ht,  will  give  easier  grades.    Abundant  supplies  of  water  can 

convenient  distances  apart,  fuel  for  working  parties  from  the 
zquite  on  the  plains,  and  cross-ties  and  lumoer  can  be  had 
Gruadalupe  mountains  immediately  on  the  line  of  the  road,  and 
Waco  mountains,  30  miles  distant  froip  it,  and  also  by  means 
ilt  portions  of  the  road,  from  the  supplies  on  the  Brazos  and 
rs. 

BuUding'Stanef  ^. 

ird  to  ^ood  building-stone  the  report  of  the  geologist  is  not 
ly  exphcit  respecting  all  the  formations.  The  cretaceous 
1  river  to  the  lower  line  of  the  Upper  Cross  Timbers,  70 
probably  too  soft ;  but  thence  to  the  Clear  fork  of  the  Brazos, 
3,  it  is  undoubtedly  good.  From  the  Clear  fork  to  the  Guada- 
intains,  340  miles,  the  route  is  over  formations  called  by  the 
Trias  and  Jurassic.  From  his  description  it  is  possible  they 
bund  too  soft,  though  as  good  building-stone  is  found  in  the 
the  new  red  sandstone  of  the  Connecticut.  The  geologist 
?'or  the  construction  of  a  railroad  the  rocks  of  the  Trias  pre- 
t  facilities.  They  furnish  sandstone,  plaster  or  gypsum,  ex- 
^draulic  lime  from  the  magnesian  limestone,  and,  finally,  they 
ea*y  to  work,  and  at  the  same  time  firm  enough  to  forna  ex- 
i  or  embankments."  The  sentence  is  somewhat  inexact  in  its 
.    The  detailed  geological  report  will  remove  any  unceitaixitj 
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upon  this  point.  Lieutenant  Whipple  passed  over  the  saixie  formations 
on  the  route  of  the  36th  parallel,  and,  with  the  assistant  railroad  engi- 
neer, reports  the  existence  of  good  building-stone  there.  From  me 
Guadalupe  mountains  to  the  Rio  Grande  excellent  building-stone  is 
found. 

The  existence  of  coal  upon  the  Brazos  is  of  importance  to  this  route. 
Fuel  for  working  the  road,  as  well  as  lumber,  will  be  considered  sepa- 
rately for  the  whole  route. 

In  general  it  may  be  remarked  on  this  section  of  the  route  near  the 
82d  parallel,  from  the  Red  river  to  the  Rio  Grande,  780  miles,  that  the 
topographical  features  of  the  ground  present  no  unusual  difficulties  and 
manv  favorable  circumstances  ;  that  supplies  of  building  material  can 
be  obtained  throughout  the  line  without  excessive  cost ;  and  that  the 
supply  of  fuel  and  water,  throughout  those  portions  destitute  of  it,  can 
be  had  without  greatly  increasing  the  cost  of  transportation. 

The  elevations  are : 

At  Preston,  on  Red  river,  641  feet  above  the  level  of  the  sea,  the 

ground  rises  in  six  miles  to  the  level  of  about 1,200  feet 

At  the  Upper  Cross  Timbers 1,782  feet 

At  the  West  fork  of  Trinity 1,524  feet 

At  the  Brazos  river 1,700  feet 

At  the  divide  of  the  Brazos  and  Colorado  rivers 4,237  feet 

At  the  Colorado 3,989  feet 

The  border  of  the  Llano  Estacado  is 4,278  feet 

The  greatest  elevation  of  the  Llano  Estacado  is 4,707  feet 

The  general  elevation  of  the  Llano  Estacado  about 4,500  feet 

The  Pecos,  where  crossed,  is  at  an  elevation  of. 4,070  feet 

The  summit  of  the  Guadalupe  Pass 5,717  feet 

The  summit  of  the  Waco  Pass 4,812  feet 

The  general  elevation  of  the  table-lands  between  the  Pe- 
cos and  the  Rio  Grande,  from 4,000  to  4,500  feet 

The  elevation  of  the  Rio  Grande  Valley,  at  Molino 3,830  feet 

EstimaU. 

The  estimate  for  cost  of  construction  is,  perhaps,  in  excess ;  the 
cost  per  mile  from  Fulton,  on  Red  river,  to  the  Rio  Grande,  a  distance 
of  780  miles,  being  at  the  rate  of  $50,000  per  mile.  On  the  northern 
route,  the  estimated  mean  cost  of  the  first  780  miles  is  about  $35,400 
per  mile,  (240  miles  at  $25,000  per  mile— next,  712  miles  at  $40,000 
per  mile;)  yet,  from  the  descriptionof  these  portions  of  the  two  routes. 
It  is  evident  the  difference  in  cost  per  mile  oi  constructing  the  two  will 
not  be  great.  This  is  mentioned  to  show  what  different  judgments 
are  formed  in  making  these  estimates,  and  what  caution  should  be 
used  in  being  guided  by  estimates  in  figures  of  the  costs  of  routes  that 
have  not  been  subjected  to  the  same  judgment  or  same  standard.  The 
difference  of  estimated  cost  in  this  distance  of  780  miles  on  roads  that 
would  not  probably  vary  greatly  in  their  actual  cost  of  coDstniction, 
is  $11,700,000;  and  if  the  same  difiference  should  exist  throughout  the 
entire  distance,  it  would  sum  up  to  about  $35,000,000. 
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2.    FROM  THB  RIO  GRANDE  TO  THE  MOUTH  OF  THE  GILA. 

After  ascending  from  the  bottom  lands  of  the  Rio  Grande  or  the 
Gila,  in  traversing  the  region  examined  by  Lieutenant  Parke  between 
these  two  rivers,  from  Dona  Ana  to  the  Pimas  villages,  one  appears 
to  be  travelling  on  a  great  plain,  interrupted  irregularly  and  confusedly 
by  bare,  rugged,  abrupt,  isolated  mountain  masses,  or  short  ranges, 
seemingly,  though  not  in  reality,  without  system.     Winding  around 
these  isolated  or  lost  mountains,  or  using  a  few  passes  through  them, 
a  railroad  may  be  constructed  with  easy  grades.     The  instrumental 
profile,  however,  shows  that  what  to  the  eye  appears  to  be  a  plain,  is 
really  an  undulating  surface,  constantly  rismg  and  falling,  rarely  hori- 
zontal, and  that  the  plain  is  converted  into  a  series  of  basins,  the  steep- 
est parts  of  which  are  found  in  passing  around  the  lost  mountains,  or 
through  the  passes  in  them.     The  summits  of  these  basin-rims  or  passes 
are  generally  about  400  feet  above  the  lowest  parts  of  the  basins, 
though  in  two  instances  850  and  1,200  feet  respectively;  the  mean 
elevation  of  the  basins  above  the  level  of  the  sea  being  about  4,100 
feet,  decreasing  fi-om  near  the  Rio  Grande,  where  it  is  4,360  feet, 
towards  the  Gila.     The  mean  elevation  of  the  lowt  st  points  of  the 
dividing  rims  is  4,700  feet,  the  highest  of  them,  the  pass  through  the 
Chiricanui  range,  being  6,180  feet.     Seven  basins  are  crossed,  the 
eighth  continuing  or  conducting  to  the   Gila.     Except  throush  the 
mountain  passes,  the  surface  is  so  smooth  as  to  require  but  little  pre- 
paration to  receive  the  superstructure  of  a  railroad;  and  even  in  the 
two  most  difficult  of  the  passes,  (where,  in  one  case,  deep  cutting  or  a 
tunnel  at  the  summit,  near  the  surface,  in  rock,  with  heavy  side-cutting 
and  high  embankments  for  short  distances,  and  in  the  other  a  short 
cut  of  60  feet — probably  through  rock — are  proposed  by  Lieutenant 
Parke,  to  attain  grades  of  46  feet  and  90  feet  per  mile,  or  less  by  in- 
creasing distance,)  the  natural  slope  of  the  ground  may  be  used  lor  a 
railroad  for  temporary  purposes,  and  until  the  road  itself  can  reduce 
the  cost  of  materials  and  supplies  to  the  lowest  rates. 

The  following  table  of  distances  and  grades  over  the  natural  slopes, 
is  given  to  show  this.  These  two  most  di^cult  parts  of  the  road  are 
from  25  to  30  miles  apart.  In  the  Chiricahui  Pass,  the  steepest  natural 
sbpe  is  194  feet  to  the  mile  for  a  distance  of  2i  miles.  A  twenty-four 
ton  engine,  on  six  drivers,  can  carry  a  load  of  76  tons  (2(i0  passengers 
with  100  pounds  baggage  each)  up  a  grade  of  221  feet  to  a  mile  in  the 
worst  condition  of  the  rail. 

In  the  pass  through  the  ridge  east  of  the  Valle  de  Sauz,  the  steepest  natu- 
ral slope  is  240  feet  to  the  mile  for  a  distance  of  three-quarters  of  a  mile, 
i  thirty- ton  engine,  on  six  drivers,  will  carry  a  load  of  76  tons  (200 
passengers  with  100  pounds  baggage  each)  up  a  grade  of  281  feet  per 
nalc    But  the  tunnel  of  three-quarters  of  a  mile  through  rock  near  the 
«iriace,  or  cutting,  may  be  preferable.     This  natural  slope  of  240  feet 
tothe  mile  for  the  distance  of  three-quarters  of  a  mile,  may  be  reduced 
to  ooe  of  200  feet  to  the  mile,  by  a  short  cutting  of  30  feet  depth. 
The  natural  slc^  in  the  steepest  part  of  the  Chiricahui  Pass  being 
nearly  200  feet  to  the  mile,  this  cut  would  reduce  these  two  passes  to 
the  dame  condition.    These  two  points  have  been  referred  to  not  as 
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presenting  any  great  difficulties  in  construction,  but  merely  from  their 
being  the  only  points  on  the  line  that  appear  to  require  any  excavation 
and  embankment,  except  of  a  trifling  kmd,  to  obtain  grades  generally 
in  use  on  railroads,  and  to  show* that  even  here  the  natural  slopes 
were  such  as  to  require  but  little  preparation  for  the  superstructure. 

It  is  probable  that  further  examination  will  show  tnat  the  pass  of 
Puerto  del  Dado  may  be  avoided  by  passing  to  the  north  of  the  Chiri- 
cahui  mountains. 

The  elevation  of  the  camp  near  Fort  Fillmore  is  3,938  feet  above 
the  sea.  The  river  between  this  and  El  Paso  is  about  300  yards  wide 
when  confined  to  one  channel,  and  presents  no  serious  difficulty  to 
bridging.  The  elevation  at  MolinO,  the  terminus  of  Captain  Pope's 
survey,  is  3,830  feet ;  the  distance  between  them  32  or  36  miles. 

Parkers  grades. 

From  the  Gila,  10  miles,  28.6  feet  per  mile,  ascending. 

60  **      7  "  " 

12  "  23  "  " 

19  "  50  "       .  " 

3  "  level.' 

18  •*  38  «*  " 

6i  "  61     feet  por  mile,  descending. 

6J  "  level. 


16J 
6 


<4 
CC 


level. 

62    feet  per  mile,  ascending. 

64    feet  per  mile,  descending. 

leveL 


In  the  Puerto  del  Dado  of  the  Chiricahui  range,  instead  orthe  60 
feet  cutting,  heavy  embankment,  and  side-cutting,  and  the  grades  used 
by  Lieut.  Parke,  46  feet  the  greatest,  we  may  use  temporarily  the  sur- 
face grades,  which  are  as  follows : 

21}     miles,  48  feet  per  mile,  ascending. 

0.66       "  180  "  " 

2i         "  194  feet  pei  mile,  descending. 

3}        "        94  "  " 

6  «*         19  *<  " 

14  "        23  "  " 

In  the  gap  in  the  ridge  east  of  the  Valle  de  Sauz,  instead  of  the  cut- 
ting of  60  feet,  or  tunnelling,  and  a  grade  of  90  feet,  oi  less,  by  in- 
creasing distance,  we  may  use,  temporarily,  the  surface  grades,  which 
are  as  follows : 

Camp  24,  to  station  1.— 1.66  mile,  160  feet  per  mile,  ascending. 

2.46  miles>  104  "  « 

0.7    mile,   240  "  «       . 

0.6      "        30  feet  per  mile,  descending. 

2.26  miles. 
Station  6 1.46  miles, 

4.00      " 

3.00      " 

6.6 
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8.0  miles, 

46  feet  per  mile,  descending. 

16.6 

a 

51 

ii 

ascending. 

11.0 
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level. 

34 
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26  feet 
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mile,  descending. 
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12 
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Water  and  fuel. 

jion,  then,  presents  great  advantages  in  the  construction  of  a 
small  cost,  so  far  as  the  grading  and  preparing  the  road-bed 
lerstructure  is  concerned;  but  in  two  elements  for  cheap  con- 
nd  working  of  a  road,  it  is  now  very  deficient,  viz :  water  and 
the  first,  the  distances  apart  of  the  permanent  streams  af- 
ge  supplies,  in  the  dryest  season  of  tne  year,  and  therefore 
most  unfavorable  circumstances,  are  as  follows : 
le  Rio  Grande  to  the  Rio  Mimbres,  71  miles. 
le  Rio  Grande-td  Cook's  Spring,  61  miles,  it  being  53  miles 
tic  Grande,  and  8  miles  noxih  of  the  track. 
le  Rio  Mimbres  to  the  Rio  San  Pedro,  162.5  miles, 
diate  is  Valle  de  Sauz,  72  mile<5,  where  water  is  always 
miles  further  on,  is  a  spring  in  the  Puerto  del  Dado. 
\e  San  Pedro  to  Tuczon,  53  miles, 
uczon  to  the  Gila,  79  miles.  ^ 

re  springs  between  some  of  these  points  which  it  is  not  ne- 
particularize. 

working  of  a  railroad  after  construction,  the  greatest  even  of 
inces,  152.5  miles,  is  not  too  great.  But  for  the  working 
^ged  in  building  the  road,  supplies  of  water  must  be  had  at' 
miles.  Fortunately,  the  formation  of  these  basins  is  such, 
d,  at  comparatively  small  cost,  sufficient  supplies  of  water 
5S  convenient  for  the  construction  of  the  roaa.  During  cer- 
ns  of  the  year,  the  bottoms  of  some  of  these  basins  are  con- 
>  lakes,  which  may  be  drained  into  tanks, 
owing  description  of  these  basins  by  Dr.  C.  C.  Parry,  geol- 
the  Mexican  boundary  survey,  shows  ihat  artQ3ian  wells,  of 
epth,  can  be  resorted  to  successfuUy: 

e  so-called  •  mesa  formations^  and  ^jomaioA^  of  this  district, 
at  distinct  system  of  basin  deposites,  tertiary,  or  post-tertiary, 
1  still  showing  in  outlines  of  greater  or  less  extent,  the  ori- 
5  in  which  these  depositions  -were  made.  These  basins  ex- 
j  uniformly,  central  depressions,  and  margins  gently  rising  to 
f  the  mountain  boundaries.  The  ^mesa^*  or  table-land  char- 
xhibited  only  along  the  line  of  river-valleys,  as  high  bluffs, 
of  denuding  forces  subsequent  to  the  original  basin  depo- 

deposites  are  characterized,  as  a  whole,  by  a  great  pre- 


I 
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ponderance  of  porous  materials,  consisting  of  gravel,  sands,  marls,  and 
clays. 

"  The  natural  supplies  of  fresh  water  for  these  open  wastes  are  de- 
rived from  uncertain  accumulations  of  rain  products  m  small  reservoirs, 
or  occasional  permanent  springs,  the  latter  generally  occupying  situa- 
tions in  close  proximity  to  mountain  ranges. 

"All  these  basins  not  directly  connected  with  the  Rio  Grande  valley 
receive  and  absorb  the  drainage  of  their  respective  mountain  bounda- 
ries, except  in  the  higher  elevations,  rarely  showing  running  water, 
unless  as  the  temporary  result  of  local  rains. 

"The  above  indications  are  favorable  to  the  formation  of  aqueous 
substrata,  which  may  be  reached  by  suflHiciently  deep  boring,  and  when 
located  at  the  lower  depressions  of  these  basin  areas,  the  water  would 
necessarily  be  brought  to  the  surface." 

Nearly  all  the  rain  that  falls  upon  the  scattered  mountains  probably 
passes  underneath  the  surface  before  reaching  the  foot-slopes,  since  the 
coarse  angular  debris  of  the  mountains  extend  high  up  their  sides, jper- 
mitting  the  water  to  percolate  through  and  descend  into  the  permAble 
strata. 

It  will  be  noticed  that  nearly  all  the  mountain  streams  and  drains 
sink  before  reaching  the  plains,  and  others  sink  on  the  plains  when  they 
reach  a  porous  soil.  Where  a  deep  vertical  cut  has  been  made  in  the 
strata,  as,  for  instance,  in  the  valleys  of  large  rivers,  they  reappfear, 
running  under  the  permeable  and  above  the  impermeable  strata. 
From  these  facts  and  considerations  it  appears  that  this  country,  at 
times  aLpiost  destitute  of  water  on  its  surface,  has  subterranean  lakesi 
popds,  and  streams,  at  no  great,  depth  below,  which  can  be  made  to 
furnish  water  at  the  surface.,  in  some  instances  by  artesian  wells,  and 
in  others  by  ordinary  wells. 

This  opinion  is  confirmed  by  that  of  Mr.  Blake,  geologist  of  the  party 
commanded  by  Lieutenant  Williamson,  whose  description  of  the  series 
of  small  basins  lying  in  the  great  basin  applies  strictly  to  those  under 
consideration.  The  formations  are  identical.  Mr.  Blake  has  detected 
the  existence  of  regularly  stratified  tertiary  formations  in  these  basins, 
in  which  the  success  of  artesian  wells  is  certain.  This  question  will, 
however,  be  satisfactorily  solved  by  boring,  as  the  economy  of  con- 
struction is  involved  to  soms  degree  by  the  facilities  of  finding  water 
sufficient  for  working  parties  during  the  construction  of  the  road. 

The  most  unfavorable  condition,  towards  the  termination  of  the  dry 
season,  has  been  presented  above.  At  other  seasons  lakes  and  springs 
will  furnish  water  at  much  shorter  intervals;  but  the  first  step  m  the 
construction  of  the  road  will  be  building  wells  between  the  points  of 
abundant  supply.  It  is  supposed  that  the  two  ends  of  the  road  from 
the  Mississippi  and  Pacific  will  reach  the  Rio  Grande  and  the  point  of 
departure  firom  the  Gila  at  the  same  time,  and  that  the  road  across  the 
intervening  space  will  be  commenced  at  the  two  ends. 

The  report  of  Lieutenant  Parke  is  not  very  positive  upon  the  subject 
of  fuel;  but  it  is  probable  that  a  very  scanty  supply  for  the  working 
parties  will  be  found  between  the  Rio  Grande  and  Tuczon.  Should 
the  dwarf  mezquite  be  found  in  the  usual  quantity,  with  grama  grass, 
west  of  the  Rio  Grande  as  east  of  it,  fuel  for  the  working  parties  will 
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be  had  along  the  route  without  great  expense ;  should  it  not  be,  how- 
ever, the  supply  will  be  very  scanty.  From  Tuczon  to  the  Gila  there 
is  no  fuel  whatever,  but  little  or  no  grass,  and  at  certain  portions  of  the 
year  no  water.  The  deficiency  must  be  supplied  from  the  Rio  Grande 
and  the  Gila,  and,  if  necessary,  by  the  portions  of  the  road  already 
built,  from  the  Guadalupe  mountain?,  and  from  the  forests  on  the 
mountains  at  the  sources  of  the  Rio  Mimbres,  some  30  miles  distant 
from  the  route  near  Cook's  spring,  and  from  the  Moffoyon  and  other 
mountains  at  the  sources  of  the  Gila,  San  Francisco  and  Salinas  rivers. 
The  climate  is  so  mild  as  to  require  but  little  more  fuel  than  is  neces- 
sary for  culinary  purposes,  and  the  trace  so  favorable  as  to  require  but 
small  working  parties.  Should  the  line  along  the  San  Pedro  be  found 
practicable,  the  desert  between  Tuczon  and  the  Gila  will  be  avoided, 
and  the  expenses  of  supplying  fuel  to  working  parties  from  the  Gila  to 
the  point  of  leaving  the  San  Pedro  be  saved. 

For  ties,  the  lumber  of  the  Sacramento  and  Guadalupe  mountains, 
and  further  east,  if  necessary,  from  the  eastern  portion  of  the  route, 
must  first  supply  th^m ;  then  the  mountains  at  the  sources  of  the  Rio 
Mimbres,  should  it  be  found  economical  to  resort  to  them,  and  the 
source  of  supply  for  the  road  along  the  Gila,  which  will  be  pointed  out 
presently  :  lumber  will  come  from  the  same  points.     A  party  under 
Lieut  Parke  has  been  directed  to  make  further  examinations  and  sur- 
veys in  this  region,  and  to  give  especial  attention  to  the  geological 
stracture,  with  a  view  to  the  location  and  construction  of  artesian  wells. 
If  the  cost  per  mile  of  makine  wells  and  supplying  fuel  for  culinary 
piu-poses,  fix)m  distances  unusually  great  on  raihroad  routes,  will  add  to 
the  usual  expense  of  construction,  the  regularity,  smoothness,  and  hard- 
ness of  surface,  mildness  of  climate,  and  absence  of  heavy  rains,  which 
will  dispense  with  the  usual  precautions  taken  against  frost,  .will  so  (ax 
obviate  the  necessity  of  the  most  costly  item  of  construction  of  a  railroad, 
a^  to  make  the  construction  over  this  and  similar  regions  of  country  a 
positively  economical  one.     The  road  must  be  made,  as  far  as  practi- 
cable, and,  as  before  remarked,  as  far  as  consistent  with  a  good  adjust- 
ment of  economy  of  time  with  economy  of  means,  to  transport  its  own 
materiaL    Short  sections  should  be  built  at  a  time,  so  as  to  have  railroad 
transportation  near  the  working  parties.     Building-stone,  lime,  sanc^ 
fcc.,  are  found  at  various  convenient  points  along  the  route. 

The  further  examination  of  this  region,  to  be  made  by  Lieut.  Parke, 
will  no  doubt  develope  more  favorable  lines  even  than  that  gone  over. 
The  labors  of  the  Mexican  boundary  survey,  now  in  progress,  will  also 
fiimish  further  information  respecting  this  country. 

We  have  now  reached  the  Gila,  seven  miles  above  the  Pimas  vil- 
lages, the  elevation  abow  the  sea  being  1,365  feet.  From  this  point  to 
to  JTOclion  with  the  Colorado,  the  valley  of  the  river  is  highly  favora- 
'  bfetothe  construction  of  a  railroad.  There  will  be  no  necessity  for 
^o^kments  against  freshets,  but  trifling  occasional  cutting  and  filling; 
wd  in  those  instances  where  the  hills  close  in  upon  the  rivei,  there  is 
*"Dple  space  for  the  road  without  heavy  cutting.  The  elevation  at  the 
nxHith  of  the  river  being  108  feet,  and  the  distance  between  the  two 
P«ms  223  miles,  we  have  a  general  sk)pe'of  6%6  feet  per  mile,  which, 
6a 
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from  the  favorable  character  of  the  ground,  may  be  assumed  as  the 
grade  of  the  road. 

Water  and  fuel  for  working  ^parties  are  abimdant,  though  no  grass. 
Logs  may  be  driven  down  the  Gila  from  the  Mogoyon  mountains  at  its 
source,  from  the  Pinal  Lleno,  and  down  the  San  Francisco  and  Salinas 
rivers,  from  the  pine  forests  on  the  former,  and  the  mountains  at  the 
sources  of  the  latter.  But  it  may  be  found  more  economical  to  receive 
all  the  supplies  of  lumber  needed,  from  the  western  portion  of  the  road, 
either  from  the  San  Bernardino  mountains  and  pass,  or  from  the  har- 
bors of  San  Pedro  or  Diego,  or,  should  it  be  found  practicable  to  es- 
tablish one,  from  the  depot  near  the  mouth  of  the  Gila. 

3.  FROM  THE  MOUTH  OF  THE  OILA  TO  SAN  FRANCISCO. 

The  most  favorable  point  for  crossing  the  Colorado  is  at  the  junction 
of  the  Gila  where  the  river  is  narrowest,  650  feet  wide,  and  has  blufl& 
on  both  banks. 

The  direction  that  the  road  should  take  across  the  desert  intervening 
between  it  and  the  foot  of  the  Coast  range,  depends  in  part  upon  tte 
position  of  the  pass  by  which  it  crosses  this  mountain  chain.  There 
are  two  passes  known  and  explored.  Warner's,  the  more  southerly  of 
the  two,  will  require  five  miles  of  excavation  in  granite  and  mica-slate 
for  the  full  width  of  the  road,  the  grades  varying  from  130  to  190  feet 
per  mile.  Thence  to  San  Diego  by  the  San  Luis  river  there  is  a  prao- 
ticable  route,  but  at  great  cost  of  cutting  along  the  sea  coast,  which  with 
numerous  bridges  over  the  gullies  will  make  it  expensive..  The  dis- 
tance from  the  mouth  of  the  Gila,  over  the  desert,  to  the  entrance  of 
this  pass,  is  80  miles ;  thence  to  San  Diego  150  miles,  over  difficult  and 
expensive  work.  The  San  Gorgonio  or  Sand  Bernardino  Pass,  on  the 
contrary,  is  remarkably  favorable.  It  is  an  open  valley,  from  two  to 
five  miles  wide,  the  surface,  smooth  and  unbroken,  affording  in  its  idtm 
and  inclination  every  facility  and  no  obstruction  to  the  building  of  a 
railroad.  Leaving  the  Colorado,  it  would  be  better  to  keep  upon  the 
alluvial  soil,  passing  to  the  south  of  the  sand-hills,  and  thus  avoid  the 
hard  gravelly  plain,  where  it  would  be  necessary  ta  bore  considerable 
deptlis  for  water,  and  where  the  success  of  artesian  wells  is  not  certain; 
and  it  is  also  desirable  to  avoid  the  drifting  sand  of  the  gravel  plain. 
But  this  obliges  the  road  to  pass  over  Mexican  territory.  The  entrance 
of  the  San  Gorgonio  Pass  is  133  miles  fh)m  the  mouth  of  the  Gila  in  a 
straight  line,  over  a  smooth  and  nearly  horizontal  plain,  which  requires 
scarcely  any  preparation  for  the  superstructure  of  a  railroad.  Thirty 
or  thirty-five  miles  of  this  lies  upon  the  gravel  plain ;  the  remainder 
passes  over  alluvial  soil,  which  only  needs  irrigation  to*be  fruitful.  The 
first  work  is  to  construct  wells  at  every  few  miles  for  the  use  of  the 
working  parties.  On  the  alluvial  soil,  water  will,  no  doubt,  be  found  at 
a  depth  of  30  feet ;  and  should  deep  or  artesian  wells  fail  to  give  a 
supply  on  the  gravel  plain,  the  expense  of  hauling  it  to  the  working 
paFties  for  that  distance  will  not  be  serious.  *  Sufficient  fuel  for  culinary 
purposes  will,  perhaps,  be  found  on  the  alluvial  plain — none  on  the 

S ravel  plain ;  but  it  can  be  supplied  to  them  from  the  mountains  at  about 
ouble  the  cost  in  the  eastern  States. 
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elevation  of  the  mouth  of  the  Gila  is.108  feet,  and  the  grade 
the  plain  nearly  horizontaL  Approaching  the  pass,  we  have  for 
les  an  ascending  slope  of  40  feet  per  xiiile ;  then  for  6  miles,  one 
ret  per  mile.  We  are  now  at  the  point  133  miles  from  the  mouth 
Jila,  Continuing  the  natural  slopes  by  which  the  line  of  survey 
rried,  we  have — 

13  miles,  at    60  feet  per  mile. 
2        "         132  " 

7        "  76  " 

iummit,  2,808  feet  above  the  sea.  Descending  to  the  town  of 
imardino,  we  have — 

8J  miles,  at    72  feet  per  mile. 
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e  town  of  San  Bernardino,  at  an  elevation  of  1,120  feet  above 

above  table  is  given  to  show  that  practicable  grades  can  be  had 
>wing  the  natural  slopes  of  the  ground,  without  cutting  and  filling, 

location,  and  therefore  without  great  expense.  The  greatest 
is  132  feet  per  mile,  for  a  distance  of  3^  miles.  They  can  be 
id,  however,  and  reduced,  without  rock-cutting,  so  as  not  to  ex- 
lerhaps,  80  feet  per  mile.  Abundance  of  water  can  be  got  by 
r  wells,  either  on  the  pass  or  on  the  PaciBc  slopes.  The  San 
dino  and  San  Gorgonio  mountains,  north  and  south  of  the  pass, 
ind  6,000  feet  high,  afibrd  pine  and  fir  timber  at  about  one 
r  the  distance  up  their  slopes.  On  these  two  mountains  the 
1  of  timber  is  thick,  consisting  mostly  of  pine  and  fir. 
uld  it  be  considered  necessary  to  connect  the  harbor  of  San  Dieco 
It  about  120  miles)  with  this  pass,  the  general  featiues  of  the 
y  between  it  and  ban  Luis  Rey  (about  76  miles)  are  favorable 
construction  of  a  railroad.  It  may  be  described  as  a  great  plain, 
lumerous  hills  from  500  to  1,000  feet  in  height,  irregularly  dis- 
d  an  its  surface,  sometimes  assuming  the  form  of  a  range  several 
n  extent,  between  and  around  which  a  road  may  be  carried  with 
ble  grades  and  but  little  cutting  and  filling.  It  is  plentifully 
id  with  water  and  fuel  and  good  building-stone.  From  San 
ley  to  San  Diego  (about  40  or  45  miles)  the  only  unfavorable 
iphical  feature  along  the  coast  is  the  numerous  intricate  deep 
cut  into  the  plain  by  its  drainage,  and  which  it  would  be  neces- 
)  bridge — the  average  width  to  be  bridged  being  between  100. 
id  200  feet,  and  the  bridging  might  amount  to  one-fifth  or  one- 
rfthe  whole  distance. 

ibave  now  reached*  the  PaciBc  slopes  and  harbors  which  will  at 
ifcd  great  fkcilities  in  the  construction  of  the  road  eastward,  and 

sbouM  be  connected  with  it.     The  harbor  of  San  Diego  is  ex- 
^  but  sot  capacious,  having  an  area  of square  xmie&)  isi 


i 
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which  there  are feet  of  water.  The  harbor  of  San  Pedro  is  en- 
tirely open  to  the  south  and  southeast,  the  quarter  from  which  the  sud- 
den storms  and  dangerous  winds  of  the  winter  come.  Should  it  be 
selected  as  the  depot  from  which  the  materials  and  supplies  for  the 
construction  of  the  road  eastward  to  the  Rio  Grande  are  to  be  drawn, 
the  question  of  constructing  a  breakwater  for  protection  against  the 
winter  southeast  storms  should  be  considered.  It  would  be  in  a  depth 
of  30  feet. 

But  the  great  object  of  the  Pacific  railroad  will  not  be  accomplished 
unless  a  connected  line  can  be  had  to  the  best  harbor  on  its  coast,  that 
of  iSan  Francisco. 

If  a  practicable  pass  exists  leading  from  the  plains  of  Los  Angeles 
to  the  valley  of  the  Salinas  river,  it  will  give  the  most  direct  route,  and 
that  which  will  probably  require  the  least  ascent.  A  party  is  now 
making  the  explorations  and  surveys  to  solve  this  question.  With  the 
present  information,  San  Francisco  must  be  reached  by  crossing  the 
Coast  range  to  the  Great  Basin,  passing  over  its  southwestern  extrem- 
ity, (a  nearly  horizontal  *i)lain,)  then  crossing  the  Sierra  Nevada  and 
descending  into  the  Tulares  valley.  From  the  western  extremity  of 
the  San  Gorgonio  Pass  two  routes  present  themselves  by  which  we 
may  cross  the  Coast  range  and  reacn  the  Great  Basin.  •  The  nearest 
is  the  Cajon  Pass,  which,  beginning  at  the  Pacific  side,  has,  over  the 
distance  of  llj  miles,  natural  slopes  varying  from  90  to  ICO,  117, 142, 
159,  171  feet  per  mile ;  then  a  tunnel  is  requisite,  3  or  4  miles  long, 
ascending  constantly  lt)0  feet  per  mile,  the  ground  at  the  highest  point 
being  1,600  feet  above  the  tunnel.  Lieut.  Williamson  is  of  opinion 
that  these  high  grades  cannot  be  much  reduced  by  location  on  the  side- 
hills.     Lieut.  Whipple  thinks  that  they  can. 

The  "  New  Pass,"  made  known  by  Lieutenant  Williamson^s  explo- 
rations, is  more  favorable  than  the  Caion.  It  is  along  the  headwaters 
of  the  Santa  Clara  river,  to  reach  which  it  is  necessary  to  cross  the 
divide  between  one  of  its  tributaries  and  one  of  the  Los  Angeles  river, 
through  the  San  Fernando  Pass,  near  the  mission  of  San  Fernando. 
From  San  Bernardino  to  the  mission  of  San  Fernando,  78  miles,  the 
road  may  pass  over  a  country  requiring  gently  undulating  grades,  and 
in  other  respects  presenting  features  highly  favorable  to  its  construction. 
There  is  good  building  stone  and  plenty  of  water  and  fuel.  Ties  and 
lumber  can  be  brought  fi-om  the  mountains.  The  soil  is  fertile  and  well 
watered,  excepting  on  the  divides  and  in  some  elevated  places  where 
irrigation  must  be  resorted  to.  This  promises  to  be  a  highly  cultivated, 
populous,  and  rich  region  of  country.  A  branch  road  aliout  25  miles 
long  to  San  Pedro  from  near  Los  Angeles,  over  ground  favorable  to 
cheap  construction,  will  enable  that  port  to  be  used  for  lumber,  iron, 
coal,  and  all  the  materials  and  supplies  for  the  construction  of  the  road 
eastwardly. 

In  the  San  Fernando  Pass  the  natural  slopes  on  the  south  side  must 

Srobably  be  followed,  as  deep  ravines  cut  up  the  hills  on  either  side. 
Jsing  from  the  mission  of  San  Fernando  600  feet  in  4.4  miles,  at  the 
rate  of  about  155  feet  per  mile,  we  reach  a  point  where  a  tunnel  must 
be  cut  through  sofl  sand-stone,  one-third  of  a  mile  long,  at  an  elevatioa 
of  1,746  feet    We  then  have  a  descending  grade  for  4  miles  of  11& 
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feet  per  mile.  This  part  of  the  pass  is  narrow,  and  will  require  side 
and  other  heavy  cuttinc^  in  earth.  Hence  to  the  point  where  the  grades 
of  the  New  Pass  are  given  on  the  profile  of  Lieutenant  Williamson,  is 
7  miles,  with  an  ascending  grade  of  55  feet  per  mile. 

In  the  new  pass  an  excavation  in  drift,  (clay,  gravel,  &c.,)  40  or  50 
feet  in  depth,  for  a  short  distance  at  the  summit,  and  a  location  on  the 
hills  which  will  not  require  much  side  cutting,  will  give  an  average 
grade  of  67  feet  per  mile,  or  natural  grades  without  side  location,  of  55, 
37,  58,  73,  62,  70, 105,  and  77  feet  per  mile  for  22  miles  to  the  summit. 
At  one  portion  of  the  approach,  arout  one  mile  in  length,  where  the 
mountains  close  in  precipitously  and  the  stream  winds  abruptly,  it  may 
be  necessary  to  cut  two  or  three  short  tunnels  100  or  300  feet  long 
through  slaty  granite.  The  summit  of  the  pass  is  3,164  feet  above  the 
sea.  £ast  of  it  for  the  distance  pf  1.35  mile,  the  direct  natural  slope 
is  steep,  240  and  218  feet  per  mile,  and  the  ground  will  require  cutting 
and  filling  to  adjust  the  grade  for  a  distance  of  at  least  three  miles  to 
that  west  of  the  summit.  It  must  probably  be  100  feet  "per  mile.  From 
this  point  to  the  elevation  which  will  probaWy  be  maintained  in  the 
Great  Basin,  about  2,900  feet,  the  grade  may  be  anj  that  is  desirable, 
aind  the  ground  will  require  little  or  no  preparation  for  the  super- 
structure. 

The  San  Francisquito  Pass  (on  one  of  the  main  tributaries  of  the  Santa 
Clara  river)  is  more  direct  than  the  New  Pass,  but,  if  not  positively  im- 
practicable, is  at  least  difficult,  and  the  grades  are  excessive. 

Having  now  reached  the  Great  Basin,  we  have  several  passes  by 
which  to  enter  Tulares  valley. 

In  the  Cafiadadelas  I7mzi  Pass,  elevation  of  summit the  average 

slope  for  5  J  miles  from  the  summit  to  the  Tulares  valley  is  302  feet  per 
mile,  the  maximum  bein^  34S  feet  per  mile,  and  the  minimum  229  feet 
per  mile.  But  the  bounding  hills  are  so  cut  up  with  deep  ravines,  that 
the  average  grade  cannot  be  had,  and  the  natural  slope  must  be  used. 
In  the  Tejon  Pass,  elevation  of  summit  5,285  feet,  beginning  at  the 
western  entrance,  for  2.83  miles  the  slope  is  173  feet  per  mile;  for  11.4 
miles  average  slope  234  feet  per  mile,  supposing  a  side  location ;  then 
a  tunnel  1.15  mile  long;  then  a  descending  slope  towards  the  Great 
Basin  of  205  feet  per  mile  for  6.4  miles,  supposing  a  side  location. 

The  next  the  Tah-ee-chay-pah  Pass,  elevation  of  summit  4,020  feet, 
ascending  to  it  from  the  Tulares  valley  in  15i  miles  with  natural  slopes, 
varying  through  153,  176,  192,  (for  IJ  mile,)  119,  and  157  feet,  and 
eight  feet  per  mile,  and  descending  towards  the  Great  Basin  nine  miles, 
at  SO  feet  per  mile,  the  remaining  distance  being  with  gentle  grades. 

Walitr't  Pass,  elevation  of  summit  5,302  feet,  requires  a  tunnel  of 
W  miles,  has  a  slope  in  ascending  to  the  summit  from  the  Great  Basin 
of  265  feet  per  mile  for  six  miles,  of  272  feet  per  mile  descending  for 
^  miles ;  and  just  before  the  Kern  river  debouches  into  the  Tulares 
^^^lley,  there  is  an  impracticable  canon  of  five  miles. 

It  is  very  evident  that  the  most  favorable  of  these  passes  is  the  Tah- 

ee-chay^h.     From  the  summit  to  the  Tulares  valley  a  side  location 

in  earth-cutting  can  be  made,  giving  an  average  grade  of  144  feet  per 

.     mile  fer  17  miles.     The  steep  grade  can  be  extended  four  miles  further, 

^    emeoDg  the  Tulares  valley  at  a  lower  elevation  than  that  of  1,489  feel* 

i 
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The  New  Pass  and  Tah-ee-chay-pah  Pass  may  be  connected  by  an  al- 
most horizontal  grade  around  the  border  of  the  Great  Basinr  keeping 
along  the  foot  of  the  eastern  slopes  for  about  25  milesi  where  supplies 
of  water  can  be  had  either  from  springs,  &maU  streams,  or  common 
wells  or  artesian  wells;  then  crossing  in  a  nearly  straight  line  to  the 

entrance  of  the  Tah-ee-chay-pah  Pass,  descending  about feet  to 

a  fine  spring  of  water,  and  ascending  to  the  entrance,  at  an  elevation 
of  3,300  feet,  and  at  a  distance  from  New  Pass  of  about  60  miles. 
The  whole  ol  this  surface  is  prepared  by  nature  to  receive  the  super- 
structure of  a  railroad.  It  has  two'intervals  of  13  and  17  miles  where 
there  is  no  water;  but  it  can  be  supplied  either  by  hauling  or  by  dig- 
ging or  boring  wells.  Fuel,  ties,  lumber,  stone,  &c.,  over  this  .distance 
of  60  miles,  as  well  as  ibr  an  additional  distance  at  both  ends,  most 
come  from  the  adjoining  mountains,  ^here  it  is  abundant.  The  work- 
ing parties  over  this  part  will  be  small. 

*  Having  entered  the  pass  at  an  elevation  of  3,300  feet,  there  will  be 
12  miles  of  grade  at  the  rate  of  22  feet  per  mile;  then,  as  before  stated, 
nine  miles  at  80  feet  pet  mile.  The  ground  admits  of  these  grades 
being  ari-anged  to  suit  those  descending  to  the  Tulares  valley,  which 
commence  after  a  nearly  horizontal  grade  at  the  summit  for  1^  miles. 
From  the  manner  in  which  these  two  passes  are  connected  by  an  al- 
most horizontal  line  after  descending  only  about  600  feet  from  tbe  sum- 
mit of  New  Pass,  they  have,  combined,  the  disadvantages  attending 
only  one  pass,  with  a  summit  elevation  of  4,300  feet;  and  after  de- 
scending the  Pacific  slopes  through  the  San  Bernardino  Pass  to  an 
elevation  of  1,118  feet,  we  have  reached  the  Tulares  valley  by  ascend- 
ing 3,900  feet;  and  descending  again  to  an  elevation  of  about  1,600 
feet  above  the  mean  level  of  the  ocean.  From  the  head  of  the  Tulares 
valley,  the  waters  of  the  Bay  of  San  Francisco,  navigable  for  sea-going 
vessels  of  large  draught,  may  be  attained  in  several  ways. 

The  eastern  side  of  the  Tulares  and  San  Joaquin  valleys  is  inter- 
sected by  numerous  streams  from  the  Sierra  Nevada.  The  western  is 
bounded  by  the  coast  chain,  and  has  few  streams.  That  part  of  the 
Tulares  valley  between  Kern  and  San  Joaquin  rivers,  a  space  of  150 
miles,  having  a  soft  alluvial  soil,  is  at  certain  seasons  miry.  A  road, 
therefore,  extending  though*  it,  should  keep  near  the  foot-slopes  of  tbe 
mountains.  From  the  Tah-ee-chay-pah  Pass  to  the  best  point  of  cross- 
ing Kern  river,  21i  miles,  the  route  passes  over  a  dry  dusty  plain, 
destitute  of  water  and  fuel,  the  soil  ot  which  is  not  well  constituted 
for  fertility.  The  elevation  at  the  crossing  being  about  600  feet,  the 
general  grade  will  be,  for  the  first  ten  miles,  78  feet  per  mile,  and  for 
the  remaining  eleven  and  a  half  miles,  18  feet  per  mile. 

From  the  crossing  of  Kern  river  to  the  second  crossing  of  the  San 
Joaquin,  at  or  near  Grayson's,  the  distance  is  (the  route  keeping  near 
the  foot  of  the  mountains)  268  or  260  miles — ^the  general  descending 
grade  two  and  a  third  feet  per  mUe.  The  numerous  river-beds  or  bot- 
toms should  be  crossed  on  piles,  the  spaces  varying  from  60  to  300 
feet,  the  greatest  width  of  the  portions  to  be  spanned  not  exceeding 
100  feet.  This  is  not  proposed  as  the  route  for  a  railroad,  but  merely 
to  give  a  general  idea  of  the  distance  and  character  of  country  whicn 
eeparates  the  head  of  the  Tulares  valley  from  the  navigable  waters  of 
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>f  San  Francisco.    The  total  distance  from  the  Tah-ee-chay- 
to   the  Straits  of  Martinez  is  354  miles,  following  the  route 
by  Lieutenant  Williamson;  but  the  location  distance  of  a  rail- 
Id  be  288  miles. 

>8t  direct  route  to  San  Francisco  from  the  Tah-ee-chay-pah 
be  found  through  one  of  the  passes  known  to  exist  m  the 
range  separating  the  San  Joacjuin  valley  from  those  of  the 
ver  and  San  Jos^  river.  The  distance  through  them  is  about 
;  the  elevation  of  their  summits  about  600  feet.  They  may 
jd  from  the  Tah-ee-chay-pah  Pass,  by  passing  around  the 
le  Tulares  valley  to  its  western  side,  or  by  keeping  on  the 
de  of  the  Tulares  valley  fifteen  or  twenty  miles  after  crossing 
r  ;  then  crossing  the  valley,  in  doing  which  it  will  be  neces- 
ie  piling  for  the  distance  of  ten  miles,  to  make  a  sufficiently 
l-bed  over  the  soft,  miry,  alluvial  soil.  The  distance  to  the 
an  Francisco,  by  this  route,  from  the  Tahee  chav-pah  Pass, 
288  mUes.  The  average  grades,  except  through  the  short 
I  be  two  or  three  feet  per  mile. 

)il  of  the  Tulares  and  San  Joaquin  valleys  is  well  constituted 
ty,  and  needs  merely  the  proper  amount  of  water  to  be  highly 
ve.  There  are  settlements  along  the  eastern  side  of  these 
mder  the  mountains.  The  San  Jos6  valley  is  one  of  the  best 
d  and  most  populous  districts  of  California, 
ient  water  and  fuel  for  working  parties  can  be  found  at  con- 
iistances  on  this  secticm,  and  lumber  and  good  building-stone 
IS  points  along  the  line  in  the  mountains,  fifteen  or  twenty  miles 
5  foot  of  their  western  slopes. 

um  of  ascents^  therefore,  between  the  summit  of  the  San  Ber- 
Pass  and  the  port  of  San  Francisco,  is  4,516  feet,  (supposing 
;ht  of  the  pass  through  the  coast  mountains  600  feet,)  the  dis- 
{1  miles. 

portion  of  the  route  is  generally  of  a  clifferent  character  fi-om 
t  of  the  Sierra  Nevada  and  Coast  ranges.  Its  topographical 
,  except  the  mountain  passes,  are  favorable  to  the  cheap  con- 
a  of  a  raibroad.  The  comparative  proximity  throughout  the 
brests  of  pine  and  other  trees,  of  good  building-stone,  and  other 
s  for  construction;  of  supplies  of  water  and  fuel  for  the  work- 
ies  ;  the  fertility  of  the  soil  along  large  portions  of  the  route, 
y  irrigation  firom  unemployed  mountain  streams  may  be  made 
ve — ^these  circumstances,  together  with  the  population  already 
ng  certain  portions  of  the  route,  afford  the  means  of  estimating 
the  cost  of  the  construction,  and  working  of  the  road,  will  ex* 
It  under  nearly  similar  topographical  circumstances  in  the 
States,  so  far  as  similarity  of  topographical  features  can  exist 
countries  of  such  different  formations. 

Qountain  passes  are  of  a  favorable  character,  their  only  objec* 
feature  being  their  high  grades.  Excepting  at  a  few  prnriu, 
jhort  distances  not  exceeding  a  mile  or  two  at  a  time,  ih^^y  ^^ 
ire  heavy  embankments,  or  difficult  bridging,  or  heavy  t^'^^ 
n  rock  or  even  in  earth.  The  only  rock-cutting  m-r.drrl  i*  tbst 
San  Fema^'''"  ^ass,  through  soft  sand»U>ne  ooe- 
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third  of  a  mile,  and  in  the  New  Pass,  where,  for  the  space  of  a  mile, 
two  or  three  tunnels,  100  and  300  feet  in  length,  througn  slaty  granite, 
will  probably  be  required,  with  a  cutting  of  43  feet  in  clay,  granite, 
&c.,  at  the  summit,  for  no  great  distance. 

The  construction,  however,  will  cost  more  per  mile  in  this  distance 
of  521  miles,  than  between  the  Sierra  Nevada  and  the  Rio  Grande. 
In  regard  to  the  grades,  there  are  on  the  Baltimore  and  Ohio  railroad 
grades  of  117  feet  per  mile  for  a  length  of  17  miles.  A  24- ton  engine, 
on  six  driver.-,  can  draw  a  train  containing  two  hundred  passengers, 
with  100  pounds  of  baggage  each,  in  the  worst  condition  of  the  rail, 
up  a  grade  of  221  feet  per  mile,  and  a  train  of  three  hundred  passen- 
gers and  baggage  up  a  grade  of  160  feet  per  mile. 

The  maximum  loads  are  rarely  carried  over  long  roads.  Even  sup- 
posing twenty-ton  engines  used,  with  maximum  loads  for  the  grades 
over  other  portions  of  the  road,  it  would  merely  be  necessary  to  divide 
the  load  into  three  parts  to  pass  a  grade  of  160  feet  to  the  mile,  over 
the  short  distances  through  which  they  extend,  supposing  the  load 
previously  adjusted  to  a  grade  of  40  feet  per  mile :  in  other  words, 
to  reduce  a  grading  of  160  feet  to  the  mile,  to  one  of  40  feet  to  the 
mile,  the  expense  of  two  additional  engines,  and  the  cost  of  working 
them  througn  the  pass,  must  be  added. 

For  more  detailed  information  in  regard  to  this,  I  refer  to  the  memo- 
randa and  tables  prepared  by  Capt.  McClellan,  Corps  of  Engineers,  and 
the  following  extract  from  a  report  upon  the  railroad  from  Valparaiso  to 
Santiago,  made  by  Allan  Campbell,  esq.,  an  able  American  engineer. 

Extract  from  the  report  of  Allan  Campbell^  esq.^   Chief  Engineer  of  iht 
Valparaiso  and  Santiago  Railroad. 

From  the  known  topography  of  Chili,  and  particularly  from  the  facts 
stated  in  the  preceding  pages,  it  will  naturally  be  inferred  that  a  rail- 
road route  from  Valparaiso  to  Santiago  is  only  to  be  obtained  by  re- 
sorting to  gradients  of  extreme  acclivity. 

In  no  country  where  railroads  have  yet  been  constructed,  are  more 
gigantic  physical  obstacles  encountered.  I  refer  particularly  to  the 
elevations  to  be  overcome,  and  not  to  the  labor  or  cost  of  constructing 
the  road,  because  in  this  respect  it  presents  a  very  favorable  aspect. 
The  only  alpine  region  where  this  species  of  improvement  has  yet  been 
extensively  introduced,  is  that  of  the  eastern  part  of  North  America. 
There  the  Alleghany  mountains,  stretching  sJong  the  Atlantic  coast 
from  two  to  three  hundred  miles  inland,  separate  that  ocean  from  the 
rich  and  extensive  valley  of  the  Mississippi. 

The  trade  and  commerce  of  this  vast  western  region  has  long  been 
the  aim  of  the  principal  cities  situated  on  the  Atlantic.  In  the  various 
works  of  canals  and  railroads  constructed  for  the  purpose,  nearly  two 
hundred  millions  of  dollars  have  been  expended.  Stimulated  by  the 
great  prize  held  out,  the  resources  of  States  and  cities  have  been  boun- 
tifully applied ;  private  capital  has  been  unsparingly  devoted,  while 
the  genius  and  still  of  engineers  have  been  developed  in  the  noble  ri- 
valry. 
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Boston,  New  York,  Philadelphia,  Baltimore,  Charleston,  and  Savan- 
nah, have  all  engaged  in  the  construction  of  railroads  leading  westward. 
Some  of  these  lines  are  now  completed,  and  others  are  approaching 
their  termination.  As  these  works  pass  over  a  country  bearing  a  strong 
resemblance  in  its  topography  to  that  part  of  Chili  now  under  consid- 
eration, some  notice  of  their  principal  features  will  not  be  uninteresting. 
Without  entering  into  minutiae,  it  may  be  stated,  that  the  several 
routes  are  from  three  hundred  to  five  hundred  miles  in  length,  amounting 
in  the  aggregate  to  about  twenty-five  hundred  miles  ;  and,  wonderful 
lo  relate,  this  vast  extent  of  road  is  carried  over  such  an  elevated  re- 
gion without  a  single  inclined  plane,  worked  by  stationary  power. 
Some  of  the  lines  were  originally  operated  in  this  manner,  but  they 
have  been  made  to  give  place  to  gradients  suited  to  the  locomotive 
engine.  This  fact  will  show  the  great  importance  attached  to  this  con- 
sideration in  a  country  where  routes  affording  the  cheapest  and  most 
rapid  method  of  transport  are  aimed  at. 

The  route  from  Boston  passes  over  a  summit  1,600  feet  above  the 
ocean,  with  a  maximum  gradient  of  eighty-three  feet  per  mile.  Two 
roads  lead  from  the  city  of  New  York  to  the  western  waters;  one 
through  the  valley  of  the  Hudson  river,  with  a  summit  of  only  650  feet 
above  tide,  and  a  maximum  grade  of  thirty  feet  per  mile  ;  and  another, 
(the  Erie  railroad)  whose  highest  point  is  1,700  feet  above  the  Atlantic, 
on  which  grades  of  70  feet  per  mue  are  adopted. 

Proceeding  southerly,  the  mountains  attain  a  higher  elevation,  and 
the  routes  from  Philadelphia  and  Baltimore  are  carried  over  very  ele- 
vated summits ;  that  of  the  former  being  2,400  feet,  with  gradients  of 
96  feet  per  mile,  and  the  latter  about  2,600  or  2,700  feet,  with  a  maxi- 
mum gradient  of  116  feet.  As  this  latter  work  so  closely  resembles 
jhe  Santiago  road,  I  shall  have  occasion,  presently,  more  particularly 
te  speak  of  it.  /       ^ 

Proceeding  still  farther  south,  th  "mountains  again  decline,  and  the 
Ctarleston  and  Savannah  routes  cross  them  at  an  elevation  of  1,500 
feet  with  very  moderate  grades,  not  exceedmg  forty  feet  per  mile. 

Except  the  Baltimore  and  Ohio  railroad,  (one  of  the  lines  above 
mentioned)  the  exact  height  of  whose  summit  I  cannot  state,  none  of 
these  great  thoroughfares  pass  over  ground  so  much  elevated  above  the 
sea  as  the  Santiago  route ;  and  as  all,  in  this  respect,  far  exceed  the 
works  of  other  countries,  it  may  safely  be  said,  that  the  route  described 
in  these  pages  overcomes  a  greater  elevation  than  has  yet  been  sur- 
mounted by  railroad,  (except  perhaps  in  one  instance,)  throughout  the 
world.    But  the  Santiago  route  is  superior  to  most  of  the  American 
roads  above  enumerated  in  one  respect.    In  approaching  to,  and  de- 
parting from  their  main  summits,  those  roads  cross  over  numerous  sec- 
ondary ranges  and  deep  intervening  valleys,  which  makes  the  aggregate 
tiae  and  fall  much  greater  than  the  Santiago  road,  as  will  be  seen  by 
4e  fallowing  table : 
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Although  the  total  elevation  surmounted  by  European  railroads  is 
much  less  than  in  the  cases  above  cited,  yet  even  there,  in  some  in- 
stances, inclinations  equal  to  the  maximum  gradient  of  the  Santiago 
toad  are  now  introduced,  and  overcome  by  locomotive  power.  Two 
or  three  instances  may  be  mentioned. 

In  a  work  entitled  "The  Practical  Railway  Engineer,"  published  at 
London,  in  the  year  1847,  is  the  fpUowing  description  of  the  Edinburgh 
and  Glasgow  railroad : 

"  The  gradients  vary  from  one  in  880,  (six  feet  per  mile,)  to  one  in 
d,456,  (about  one  foot  per  mile,)  except  onelincline  of  one  mile,  fourteen 
chains  in  length,  which  descends  from  the  Cowlairs  towards  the  Glas- 
gow station,  at  the  rate  of  one  in  forty-three,  {123  feet  per  mile,)  ani 
has  hitherto  been  worked  by  stat^liary  steam-engines,  which  are  now, 
or  are  about  to  be,  replaced  by  American  locomotive  engines." 

Dr.  Lardner,  a  distinguished  writer  on  various  scientiBc  and  practi- 
cal subjects,  in  a  late  work  entitled  "  Railway  Economy  in  Europe  and 
America,"  after  giving  a  table  of  the  German  railways,  says :  "  In  the 
first  and  third  columns  of  this  table  are  given  the  characteristic  or  pre- 
vailing gradients  and  radii ;  and  in  the  second  and  fourth  columns  are 
given  those  which  occur  only  exceptionally,  when  the  character  of  the 
ground  rendered  them  inevitable.  In  some  cases — as,  for  example,  in 
the  section  of  the  railway  constructed  from  Brunswick  to  Harburgh,  on 
the  left  bank  of  the  Elbe,  facing  Hamburgh — the  prevailing  gradient  is 
1  in  166,  (32  feet  per  mile;)  but  in  one  section  of  this  line,  extending 
over  a  distance  of  about  five  miles,  being  the  section  between  Ham- 
burgh and  the  station  of  Weinenburgh,  there  is  a  series  of  gradients 
which  vary  from  1  in  100  (53  feet  per  mile,)  to  1  in  50,  (106  feet  per 
mile.)  No  practical  difficulty,  however,  is  encountered  in  the  regular 
working  of  this  part  of  the  line  by  locomotives  without  assistant  en- 
gines. Trams  of  an  average  gross  weight  of  sixty  or  seventy  tons  are 
drawn  over  this  section  by  locomotives,  whose  weight  does  not  exceed 
eighteen  tons,  having  six  coupled  wheels  of  four  feet  nine  inches  in# 
diameter." 
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In  the  table  mentioned^  the  maximum  gradient  of  the  Brunswick  and 
Harburgh  railway  is  stated  at  1  in  43,  (123  feet  per  mile,)  and  those  of 
Wartemburgh  at  1  in  46,  (117  feet  per  mile.) 

•  •  •  •  •  •  •  •. 

The  mdes  of  the  Scmtiago  railroad,  though  heavy,  are,  in  compari- 
son with  others  which  have  been  cited,  not  unfavorable ;  and  we  find 
on  analyzing  the  expense  of  operating  a  raihroad,  that  the  cost  of  mo- 
tive power  is  only  a  fractional  partof  the  whole.  It  is  sufficient  for  our 
present  purpose  to  know  that  important  railroads  in  other  countries, 
with  gradients  equal  to  those  of  the  Santiago  route,  have  been,  and 
now  are,  successfully  and  profitably  conducted.  One  important  fact 
ID  this  connexion  is,  that  the  line  now  under  consideration  will  be  firee 
from  the  evils  resultinfi[  from  snow  and  ice,  which  diminish  the  adhe- 
sion of  the  engine  to  the  rails,  and  reduce  its  effective  power.     Snow 

rarely  lies  even  at  the  highest  level  over  which  this  route  is  conducted. 

•  •  •  •  •  •  •  • 

It  will  naturally  occur  to  many  that  the  descent  of  trains  on  gradients 
of  such  great  declivity,  with  perfect  security  to  the  lives  and  limbs  of 
passengers,  is  quite  as  important  a  consideration  as  their  ascent  with 
{n-ofitable  loads.  The  accounts  which  follow,  founded  on  fact  and  ofii- 
cial  information,  afibrd  the  most  satisfactory  evidence  on  this  point. 

A  branch  of  the  Baltimore  and  Ohio  railroad,  in  the  United  States, 
has  gradients  of  135  feet  per  mile,  which  are  worked  entirely  by  loco- 
motive engines.  The  descent  is  made  with  heavy  loads  m  perfect 
safety,  and  a  single  engine  takes  up  regularly  a  ffross  load  of  66  tons, 
exclusive  of  the  engine  and  tender.  On  one  road  in  the  State  of  New 
York  a  short  gradient  of  176  feet  per  mile  is  descended  daily  with  pas- 
senger trains. 

The  superintendent  of  the  Baltimore  and  Susquehanna  railroad,  an 
important  hne  both  for  freight  and  passengers,  writes  as  follows :  "  We 
have  one  grade  of  eighty-four  feet  per  mile,  three  miles  in  length.  Over 
ihis  grade  a  locomotive,  weighing  26  tons,  hauls  at  the  rate  of  twelve 
miles  an  hour,  forty  (four-wheel)  cars,  each  containing  three  tons  ot 
produce — ^the  cars  themselves  weighing  114  tons — ^making  a  gross  load 
of  234  tons." 

The  most  interesting  and  analogous  case,  however,  to  which  I  can 
refer,  is  th^t  of  the  BStimore  and  Ohio  railroad,  one  of  the  great  lines 
of  the  United  States  alluded  to  in  a  previous  part  of  this  article,  as 
connecting  the  sea-board  with  the  valley  of  the  Mississippi  across  the 
Alleghany  mountains. 

In  the  year  1860,  477,000  tons  of  merchandise  and  180,000  passen- 
gers were  transported  on  this  roa^  the  receipts  amounting  to  $1,343,000, 
the  road  being  only  about  half  completed.     When  finished  to  the  Ohio 
river,  its  receipts  are  expected  to  amount  to  $3,000,000.     On  this  road 
He  heavy  gradients,  with  several  curves  oflsix  hundred  feet  radius,  and 
•«ne  of  four  hundred  feet.    It  is  to  the  mountain  district  of  the  road 
i«l opened  that  I  wish  particularly  to  invite  attention;  and  for  this 
P«pose  an  extract  is  made  from  the  official  report  of  the  chief  en- 
ffnecr,  Mr.  Latrobe,  one  of  the  most  distinguished  engineers  of  North 
America,  in  which  he  describes  the  route  and  grades  over  the  4Ueghany 
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"  At  about  a  mile  below  this  last  point,  the  high  grade  of  116  feet 
per  mile  begins  and  continues  about  Hi  miles,  crossing  the  Potomac 
from  Virginia  into  Maryland  near  the  beginning  of  the  grade,  and 
thence  ascending  the  steep  side-slopes  of  Savage  river  and  Crab  Tree 
creek  to  ihe  summit  at  the  head  ol  the  latter,  a  total  distance  of  about 
fifteen  miles,  upon  the  last  three-and-a-half  of  which  the  grade  is  re- 
duced to  about  100  feet  per  mile.  From  the  summit  the  line  passes 
for  about  nineteen  miles  through  the  level  and  beautiful  tract  of  country 
so  well  known  as  the  Glades,  and  near  their  western  border  the  route 
crosses  the  Maryland  boundary  at  a  point  about  sixty  miles  from  Cum- 
berland, and  passes  into  the  State  of  Virginia,  in  whose  territory  it  con- 
tinues thence  to  the  terminus  on  the  Ohio.  From  the  Glades  the  line 
descends  by  a  grade  of  116  feet  per  mile  for  eight-and-a-half  miles, 
and  over  very  rugged  ground,  and  thence  three  miles  further  to  Cheat 
river,  which  it  crosses  at  the  mouth  of  Salt  Lick  creek.  The  route, 
immediately  after  crossing  this  river,  ascends  along  the  broken  slopes 
of  the  Laurel  Hill  by  a  grade  of  105  feet  per  mile  for  five  miles,  to  the 
next  summit,  passing  the  dividing  ridge  by  a  tunnel  of  4,100  feet  in 
length,  and  whence,  after  three  miles  of  light  grade,  a  descent  by  the 
grade  of  1 05  feet  per  mile  for  five  miles  is  made  to  the  valley  of  Rac- 
coon creek,  by  which,  and  the  valley  of  the  Three  Forks  creek,  the  Ty- 
f  art's  Valley  river  is  reached  in  fourteen  miles  more,  at  the  Turnpike 
ridee  above  described,  and  103J  miles  from  Cumberland." 
The  foregoing  extract  exhibits  in  a  few  words  the  physical  obstacles 
to  be  overcome.  It  will  be  seen  that  a  gradient  of  116  feet  per  mile, 
both  ascending  and  descending,  is  required — ^in  the  aggregate  amounting 
to  twenty  miles — and  that  in  both  directions  there  are  also  thirteen 
miles  more  with  gradients  exceeding  100  feet  per  mile. 

Two  important  remarks  upon  the  characteristics  of  the  railroad  from 
Valparaiso  to  Santiago,  which  will  be  found  in  the  extract  from  the 
report  of  Allan  Campbell,  esq.,  are  equally  applicable  to  the  route  of 
the  32d  parallel.  The  first  is  the  favorable  character  of  the  approaches 
to  the  mountains,  by  which  no  numerous  secondary  ranges  and  deep 
intervening  valleys  are  to  be  crossed,  as  in  the  railroads  crossing  the 
Alleghany  mountains ;  and  the  second  is,  that  the  line  will  be  free  from 
the  evils  resulting  from' snow  and  ice,  which  diminish  the  p.dhesion  of 
the  engine  to  the  rails,  and  reduce  its  effective  power.  Not  only  are 
these  two  remarks  fully  applicable  to  the  route  of  the  32d  parallel, 
but  the  features  of  the  mountain  passes  are  even  more  favorable  than 
those  of  the  route  discussed  by  Mr.  Campbell. 

There  will  be  more  snow  aftd  ice  in  the  Tah-ee-chay-pah  Pass 
than  in  any  other  on  the  route  of  tne  32d  parallel ;  but  tnere  is  no 
probability  of  their  being  found  there  in  sufficient  quantity  to  obstruct 
m  the  least  the  working  of  the  road.  In  the  absence  of  positive 
information  upon  this  point,  the  examination  which  follows  may  give  some 
general  indication  of  the  climate  there. 

The  absence  of  snow  and  ice  in  these  passes  is  especially  important 
with  the  high  grades  proposed  to  be  used.  These  can  in  every  instance, 
except  cjie,  (the  San  Fernando  Pass,  over  4  and  perhaps  8  miles,)  be 
reduced  by  side  location  to  grades  in  use  on  several  principal  railroads* 
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But  cars  are  carried  safely  over  grades  nearly  double  the  greatest  here 
proposed  for  temporary  use,  and  the  increased  cost  of  employing  addi- 
tional engines  over  these  pjortions  of  the  road  is  not  in  the  least  serious, 
compared  with  the  additional  expense  and  loss  of  time  required  to 
secure  easier  gradients. 

The  winter  temperature  of  San  Ffancisco  is  50°  Fahrenheh.  The 
Tah-ee-chay-pah  Pass  is  about  3°  south  of  San  Francisco,  and  at  the 
same  level  would  have  a  winter  temperature  of  63^.  The  elevation, 
being  4,000  feet,  would  give  by  the  usual  rule  a  temperature  from 
13^  to  16®  lower,  or  a  mean  winter  temperature  of  40®  or  38®.  It 
is  probable,  however,  that  it  is  somewhat  lower  than  this,  which  is 
about  the  mean  winter  temperature  of  Fort  Monroe,  Old  Point  Com- 
fort, Chesapeake  bay.  The  mean  winter  temperature  of  Charleston 
is  50®,  and  for  the  summit  elevation  of  the  railroad  route  westward  to 
the  Mississippi,  1,400  feet  above  the  sea,  is  about  45®. 

The  mean  winter  temperature  of  Fort  McHenry,  Baltimore  harbor, 
is  32® .7;  that  of  the  summit  elevation  of  the  Baltimore  and  Ohio  rail- 
road, 2,600  feet  above  the  sea,  should  be  about  IW®,  which  is  14®  or 
16®  lower  than  that  obtained  forithe  Tah-ee-chay-pah  Pass. 

There  is  deep  snow  in  the  Tejon  Pass,  but  from  the  open  character 
of  the  Tah-ee  cnay-pah  Pass,  and  its  greater  distance  from  the  junction 
of  the  two  chains  of  mountains,  the  snow  and  ice  found  there  will  not 
probably  be  seriously  disadvantageous. 
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Among  the  general  considerations  which  determine  the  position  of 
the  route  near  tne  32d  parallel,  the  most  prominent  are  the  low  eleva- 
tion of  the  mountain  passes,  and  their  favorable  topographical  features, 
as  well  as  those  of  the  table-lands,  embracing  over  1,000  miles  of  the 
route;  the  favorable  character  of  the  surface  generally?  by  which  the 
most  costly  item  of  construction  in  railroads,  the  formation  of  the  road- 
bed, is  in  a  great  measure  avoided;  the  shortness  of  the  line,  1,600 
miles,  from  the  navigable  waters  of  the  Mississippi  to  the  Paci6c,  and 
the  temperate  climate  on  the  elevated  portions  in  tnis  southern  latitude. 

^        General  characteristics  of  the  rotUe  near  the  22d  parallel. 

The  principal  characteristic  of  this  route  is  the  great  extent  of  high, 

arid,  smooth,  and  nearly  horizontal  table-lands   which  it  traverses, 

reaching  an  elevation  of  4,000  feet  upon  the  dividing  ridge  between  the 

Brazos  and  Colorado  rivers  of  Texas,  near  which  elevation  it  continues 

until  it  descends  from  the  pass  of  the  Sierra  de  Santa  Catarina  to  the 

Gila  river,  a  space  of  nearly  600  miles.    The  elevation  at  the  summit 

of  the  Llano  Estacado  is  4,700  feet,  and  in  the  passes  of  the  Guadalupe 

and  Waco  mountains  east  of  the  Rio  Grande,  6,700  and  4,800  feet 

wspectively.     Between  the  Rio  Grande  and  the  Gila,  the  greatest 

devation,  which  is  twice  attained,  is  6,200  feet;  the  mean  elevation 

^^  the  descent  to  the  Gila  is  commenced  being  4,100  feet.    From  . 

the^tem  edge  of  the  Llano  Estacado  to  the  pass  ot  San  Gorgonio, 

1»052  miles,  the  route  crosses  three  rivers — ^the  Pecos,  the  Rio  Grande, 

and  the  Great  Colorado  of  the  Wesl.    The  peculiar  features  of  thfi 


78  H.  Doc.  U9. 

arid  region  over  which  the  route  lies,  from  the  eastern  edge  of  the  Llano 
Estacado  to  the  summit  of  the  San  Gorgonio  Pass,  have  been  sufficiently 
explained  in  the  detailed  topographicaT  review  already  given  of  each 
portion  of  this  route.  Those  very  characteristics  which  were  thought 
to  offer  the  greatest  obstacles  to  the  construction  of  a  railroad,  prove^ 
when  closely  examined,  the  moSt  favorable,  since  they  have  obviated 
the  necessity  of  much  of  that  most  cosdy  item  in  railroad  construction, 
the  preparation  of  the  road-bed  for  the  superstructure.  Throughout 
the  aistance  of  1,052  miles,  with  few  and  limited  exceptions,  this  pre- 
paration is  already  made  by  nature,  and  quite  as  perfectly  as^  if  not  bet- 
ter than,  it  could  be  done  by  the  hand  of  man.  This  item  alone  usually 
amounts  to  from  one-half  to  two-thirds  and  three-fourths  of  the  whole 
cost  of  a  railroad. 

Ths  mode  and  probable  cost  of  obtaining  supplies  of  water  over 
these  dry  regions  have  been  pointed  out  and  will  be  subjected  to  praG^ 
tical  tests.  Even  if  these  should  fail  (of  which  there  is  no  probability) 
in  bringing  the  required  supplies  to  the  surface,  the  permanent  streams 
and  large  springs  already  existing  are  at  distances  sufficiently  near  for 
the  purposes  of  a  railroad. 

For  a  20-ton  engine,  on  four  drivers,  wood  and  water,  if  carried  with 
the  train  for  25  miles,  weigh  about  ^th  of  the  maximum  load  on  n 
level,  and  for  100  miles  j^^d  part ;  with  coal  and  water  the  proportions 
are  for  25  and  100  miles  jl^th  and  ^^gth;  but  as  the  load  U)^uaU^  car* 
ried  on  freight  and  passenger  trains  is  so  much  below  the  maximum, 
we  may  safely  assume  that  the  trains  (freight  and  passenger)  can  carry 
fuel  and  water  sufficient  for  100  miles  over  grades  not  exceeding  30  or 
40  feet  without  additional  cost,  the  maximum  load  of  this  engine  on 
grades  of  40  feet,  in  the  best  condition  of  rail,  being  252  tons,  and  in 
the  worst  condition  180  tons.  ^ 

That  required  lor  the  use  of  the  working  parties  can  be  hauled  with- 
out seriously  enhancing  the  cost  of  the  road,  for  it  must  be  remembered 
that  the  working  parties  will  be  small  over  thos^  portions  of  the  route 
where  the  road-bed  has  been  already  prepared  by  nature.  We  have 
seen,  too,  that  fuel  for  culinary  purposes  for  the  working  parties  will 
probably  be  found  over  the  greater  part  of  these  regions ;  and  where  it 
cannot  be  found  conveniently,  that  it  can  be  supplied  from  points  so 
near  to  the  work  that  its  cost  will  not  exceed  douole  that  of  fuel  for  the 
same  purposes  in  the  eastern  States. 

From  the  eastern  limit  of  the  Llano  Estacado  to  the  Pacific,  1,200 
miles,  the  plan  of  building  the  road  has  been  indicated  so  as  to  secure 
the  greatest  economy  of  time  and  means.  Three  points  remain  to  be 
considered:  the  mode  and  cost  of  supplying  ties  and  lumber  generally; 
the  mode  and  cost  of  supplying  fuel ;  and  the  manner  in  which  the 
daily  examination  of  the  road  can  be  made  and  the  rails  adjusted  and 
protected. 

Let  us  assiXme  the  most  unfavorable  case  for  supplies  of  ties  and 
lumber  over  that  portion  of  the  route  between  the  eastern  limit  of  the 
Llano  Estacado  and  the  summit  of  the  San  Gorgonio  Pass,  1,020  miles — 
that  is,  that  they  must  be  brought  from  either  end  of  the  road,  say  300 
miles  from  the  eastern  Umit  of  the  Llano  Estacado  and  from  the  port 
of  San  Pedro  on  the  Pacific,  100  miles  ftom  the  summit  r^  the  San 
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GoTgonio  Pass,  making  the  points  of  supply  1,400  miles  apart.  The 
greatest  distance  to  which  they  must  be  transported  from  each  end  is* 
uierefore,  700  miles  by  the  road,  the  point  of  junction  of  supplies  from 
the  east  and  west  being  about  110  miles  west  of  the  Rio  Grande. 
Lumber  can,  undoubte^,  be  procured  in  the  Red  River  district  for 
$30  per  1,000  feet.  Tlie  additional  cost  for  transportation  to  the  • 
Llano,  300  miles  by  the  raih*oad,  at  three  cents  per  ton  per  mil^t 
(double  the  usual  cost  on  east^n  railroads^  is  $13^,  and  its  cost  there 
$43}  per  1,000  feet;  the  cost  per  1,000  feet  for  450  miles  additional 
transportation  is  $20,  and  hence  the  cost  per  1,000  feet  at  this  extreme 
point  will  be  $63}.  The  mean  cost  over  these  400  or  450  miles  from 
the  eastern  limit  of  the  Llano  Estacado  will  be  $52i  per  1,000  feet. 
From  Fulton  to  the  Llano  it  is  unnecessary  to  estimate  its  cost. 

Lumber  may  be  delivered  at  Sari  Pedro  or  San  Diego  from  Oregon 
finr  $-30  per  1,000  feet.  Abundance  of  it  can  be  got  out  from  the  San 
Bernardino  and  other  mountains  near  the  line  of  tbe  road  at  that  cost, 
and  it  may  be  assumed,  therefore,  to  be  supplied  at  San  Pedro  or  Sail 
Diego  at  that  price,  and  at  a  mean  cost  over  the  road  (the  road  sup- 
pljring  itself,  as  it  must  do,  sections  of  40  or  50  miles  being  t}uilt  at  a 
time)  of  $46  per  1,000  feet.  It  would  be  desirable  to  have  the  ties 
sawed  to  the  smallest  dimensions,  if  they  must  be  transported  to  the 
distances  stated.  The  dimensions  may  be  six  inches  by  eight  inches, 
and  their  mean  cost  over  these  1,200  miles  will  be  about  $34  per  1,000 
feet,  or  the  cost  of  ties  per  mile  $1,760.  It  may  be  found  desirable  to 
return  to  the  use  of  stone  chairs,  or  to  resort  to  cast-iron  ties  over  this 
portion  of  the  route.  The  latter  would  cost  at  eastern  prices  about  $2 
per  tie. 

The  mean  cost  of  rails,  iron,  &c.,  over  this  route  will  not' exceed,  if 
it  equals,  $30  per  ton  more  than  their  usual  cost  in  the  eastern  States. 
Haulage  from  temporary  termini  of  railroad  to  unfinished  line  of  road  . 
will  be  almost  double  that  in  the  eastern  Stales;  and,  indeed,  this  ap- 
pears to  be  about  the  mean  proportion  of  increase  over  these  great 
table-lands. 

The  worst  case  having  been  discussed,  it  remains  to  say,*  that  good 
ties  and  lumber  can  be  obtained  from  the  Guadalupe  and  Waco  mount- 
ains, from  the  headwaters  of  the  Rio  Mimbres,  from  the  Pinal  Lleno, 
Silinas  river  and  headwaters  of  the  San  Francisco,  and  from  the  San 
Bernardino  mountains  of  the  Sierra  Nevada  or  Coast  range,  which 
sources  of  supply  may  be  found  to  materially  obviate  the  necessity  of 
transporting  lumber  from  the  two  ends  of  the  road. 

Fuel. 

Bituminous  coal  is  abundant  on  the  Brazos.  The  coal  of  Vancouver's 
island,  and  also  of  Puget  sound,  is  excellent.  Last  summer  a  cargo 
Was  brought  to  San  Francisco  from  Puget  sound  at  a  cost  of  $11  per 
ton;  $4  per  ton  being  for  freight,  and  $7  per  ton  for  mining  and  hand- 
lii^.  It  costs  at  present  prices  $5  per  ton  to  mine  it.  This  at  no  d'*"^ 
taut  period  will,  doubtless,  be  reduced  to  $1  or  $2  per  ton,  and  it  can  ''' 
be  delivered  at  San  Pedro  or  San  Diego  at  $7  per  ton.  On  the  Brazqii©^; 
it  can  be  mined  and  got  ready  for  transportation  at  $1  per  ton.    From 
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the  Brazos  to  San  Pedro  is  1,400  miles.  At  three  cents  per  ton  per 
mile,  (double  the  usual  cpst,)  we  have  it  at  the  foot  of  the  Llano  at  $7 
per  ton,  and  the  mean  cost  per  ton  over  the  1,200  miles,  $16. 

In  regard  to  transporting  wood  for  fuel  for  locomotives,  as  1,300 
pounds  of  coal  make  as  much  steam  as  4,500  pounds  of  pine  wood,  coal 
can  be  transported  three  and  a  half  times  as  far  as  wood,  other  things 
being  equal. 

The  cost  of  fuel  on  railroads  is  about  one-fifth  of  the  yearly  expense 
of  maintaining  and  working  the  road. 

It  may  be  found  desirable  to  establish  a  depot  of  supplies  at  the 
mouth  of  the  Gila,  256  miles  distant  from  San  Pedro.  The  report  of  a 
reconnaissance  near  the  mouth  of  the  Colorado  of  the  West,  with  a 
view  to  ils  navigation,  by  Lieutenant  Derby,  topographical  engineers, 
shows  that  the  navigation  of  this  river  to  the  head  of  tide-water,  40 
miles  from  its  mouth,  is  diflScult  and  dangerous  from  the  rapid  rise  of 
the  tide  cMled  bore.  Arnold's  Point,  35  miles  above  the  mouth  of  the 
river,  by  the  windings  of  the  stream,  is  the  head  of  navigation  in  low 
water  (Januaiy,  February,  and  March)  for  vessels  drawing  nine  feet 
Above  tBat  point,  to  the  mouth  of  the  Gila,  the  least  water  is  three  feet, 
and  the  river  may  be  navigated  at  any  season  by  steamers  drawing  2i 
feet  water.  The  channel  is  narrow,  and  the  current,  obstructed  with 
small  snags  and  sawyers,  is  always  rapid.  The  distance  from  Arnold's 
Point  to  the  mouth  of  the  Gila  is  between  70  and  100  miles.  The  rise 
of  the  ordinary  spring  tides  at  the  mouth  of  the  Colorado  is  12  feet.  In 
freshets  the  river  at  Arnold's  Point  rise^  15  feet  above  low  water.  The 
velocity  of  the  current,  independent  of  that  caused  by  the  tide,  is  ordi- 
narily from  one  to  three  miles  per  hour,  and  in  freshets  nearly  double 
that.  Could  the  work  of  construction  be  commenced  at  the  mouth  of 
the  Gila  at  the  same  time  as  at  San  Pedro  and  the  other  terminus,  and 
extended  east  and  west,  it  would  hasten  the  completion  of  the  work. 

Daily  inspection  of  the  road. 

Each  portion  of  a  railroad  is  thoroughly  examined  every  day,  and 
such  adjustment  and  slight  repair  made  as  can  be  done  by  a  single 
hand.  One  man  attends  to  from  two  to  three  miles  of  road.  From 
1,000  to  1,300  miles  of  the  country  along  this  proposed  route  is  unin- 
habited, and  danger  from  Indians  may  be  apprehended.  Here  it  will 
probably  be  found  necessary  to  establish  stations  at  every  20  or  26 
miles  distance,  capable  of  accommodating  40  men.  As  a  party  of  seven 
or  eight  men  on  any  portion  of  the  route,  with  the  facilities  of  a  hand 
railroad  car,  may  be  considered  perfectly  secure  against  Indians,  and 
a  party  of  three  men  with  a  guard  of  five  will  be  able  to  inspect  and 
aqust  10  miles  of  a  single  track,  this  would  require  a  station  for  a 
guard  of  25  or  30  men,  and  for  eight  or  ten  employes  of  the  road,  every 
20  miles.  Should  the  supplies  of  water  be  even  100  or  150  miles 
apart,  sufficient  could  be  carried  to  these  parties  without  extra  cost. 
The  guard  would  not  be  required  at  every  station ;  but  supposing  them 
necessary  over  the  whole  Indian  country  of  1,000  miles,  it  would  re- 
auire  a  guard  of  1,600  men.  As  on  many  of  the  European  railroads 
the  average  number  of  men  employed  solely  for  the  purpose  of  pre- 
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renting  access  to  the  railroad  from  the  cross-roads  of  the  country,  and 
or  attending  to  signals,  &c.,  independent  of  those  employed  foe 
witches,  daily  inspection  and  adjustment,  and  at  the  depots,  is  at  least 
ne  per  mile,  their  number  would  amount  on  a  road  of  2,000  miles  in 
3ngth  to  2,000  men ;  exceeding  that  required  for  guarding  the  road* 
lupposing  this  guard  employed  by  the  railrood  authorities,  it  would 
ot  be  in  addition  to  the  usual  number  of  employes,  but  merely  a 
bange  of  their  duties  to  suit  new  circumstances. 

It  is  desirable  to  have  stations  with  relays  of  engines,  cars,  &c.,  at 
very  100  miles;  and  favorable  sites  for  those  will  be  found  on  this 
oute  at  about  the  required  distance  apart,  with  but  two  exceptions — one 
«ing  the  table  lands  west  of  the  Rio  Grande,  and  the  other  the  Colo- 
ado  desert — where  the  distances  are  about  160  miles. 

But  considerations  of  this  kind,  within  certain  limits,  belong  rather 
0  questions  of  nice  economy  than  to  greater  or  less  difficulty  of  work- 
Dg  the  road. 

The  table  lands,  extending  from  the  cultivable  soil  of  Texas  west- 
ward, have  generally  a  growth  of  grama  grass.  The  principal  excep- 
ions  are  a  large  portion  of  the  Llano  Estacado,  and  for  70  miles  of 
he  descent  to  the  Gila ;  nor  is  grass  found  in  that  portion  of  the  valley 
3f  the  Gila  traversed  by  the  route,  although  the  soil  is  fertile ;  nor  is  it 
found  on  the  Colorado  desert,  or  on  the  crossing  of  the  southwest 
corner  of  the  Great  Basin,  &c. 

The  soil  of  the  river  valley  is  fertile,  but  for  cultivation  needs  irriga- 
tion. After  leaving,  for  the  first  time,  the  body  of  the  productive  soil 
of  Texas,  we  have  the  valleys  of  the  Pecos,  Rio  Grande,  Gila,  and  Colo- 
rado, portions  of  whose  areas  possess  a  fertile  soil;  the  sum  of  these 
exceeds  2, 'iOO  square  miles.  That  portion  of  California  west  and  south 
of  the  coast  range  has  a  soil  and  climate  which  will  admit  of  a  dense 
population. 

The  mineral  wealth  of  the  countries  near  the  32d  parallel  has  been 
indicated  by  others,  and  needs  no  other  mention.  The  proposed  road 
passes  near  the  northern  borders  of  the  Mexican  States,  or  depart- 
ments of  Chihuahua  and  Sonora.  They  extend  northward  from  lati- 
tude 27^  or  28°  to  our  boundary.  The  surface  is  generally  table  lands,> 
affording  good  grazing ;  the  climate  is  agreeable.  The  soil  of  the  river 
valleys  is  fertile,  capable  of  producing,  when  irrigated,  wheat,  cotton,, 
tc.  Their  wealth  is  principally  in  cattle  farms  and  mines  of  gold  and' 
silver.  The  area  is  280,000  square  miles.  The  population  exceeds 
300,000. 

The  great  advantage  of  this  route  is,  that  for  the  space  of  1,100  or 
1500  miles,  the  usual  item  of  great  expense  in  railroads  is  in  a  great 
naeajure  avoided,  there  being  no  necessity  to  prepare  an  expensive 
i^-bed  except  in  a  few  instances  in  the  passage  of  the  mountain 
c)ain$.  Draining  and  ballasting  are  also  dispensed  with  at  the  same 
^^  Over  the  remainmg  portions  of  the  route — 418  miles  if  to  San^ 
Pedro,  and  839  miles  if  to  San  Francisco — the  ground  is  generally  favor- 
able to  the  construction  of  the  road-bed.  The  mountain  passes  are,  of 
^ir  kind,  highly  favorable  ;  those  west  of  the  Rio  Grande  requiring  no 
^cult  engineering  for  location  through  them,  and  but  little  rock  exca- 
6a 
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vation  or  expensive  embankment  and  side-cutting.  The  Guadalupe 
and  Waco  passes  are  more  difficult.  The  short  tunnels  on  the  San 
Fernando  pass,  and  those  that  may  be  needed  in  the  New  pass,  will 
not  be  found  difficult  in  their  execution.  The  climate  throughout  the 
route  is  salubrious,  the  heat  due  its  southern  latitude  being  moderated 
by  the  elevation  of  the  table  lands.  On  the  Colorado  desert  it  is  torrid, 
but  not  unhealthy,  and  west  of  the  Sierra  Nevada  and  coast  range,  is 
celebrated  for  health  and  agreeableness.  From  a  consideration  of  these 
favorable  circumstances,  and  after  a  close  examination  of  all  the  sources 
of  increased  cost  of  construction,  from  the  peculiarities  of  situation,  cli- 
inate,  and  geological  and  topographical  formation,  lam  of  opinioti  that 
the  road  may  be  built  as  a  first  class  road,  in  regard  to  superstructure, 
rail,  &c.,  and  equipped  sufficiently  for  the  business  that  may  be  reason- 
ably expected,  lor  a  sum  that  will  not  probably  exceed  $45,000  per  mile. 
The  following  estimate  is  submitted,  including  depots  and  equipment: 

EstimcUe. 

From  Fulton,  on  the  Red  river,  to  the  Llano  Estacad©, 
449  rniles,  at  $35,000  per  mile,  25  per  cent,  being 
added  to  the  cost  at  eastern  prices  for  one-half  the 
distance ;  over  the  Llano  Estacado,  125  miles,  at 
$35,000  per  mile,  peculiarities  of  construction  having 
been  considered,  and  50  per  cent,  at  cost  at  eastern 
prices  having  been  added;  the  sum  of  the  two  dis- 
tances being  624  miles,  at  $35,000  per  mile $21,840,000 

From  the  Pecos  to  the  Rio  Grande,  the  cost 
being  assimilated  to  that  of  the  Baltimore 
and  Ohio  railroad  for  80  miles,  and  50  per 
cent,  being  added  to  the  cost — 80  miles, 
at  $75,000  per  mile $6,000,000 

The  remaining  83  miles,  at  $45,000  per  mile .  3,735,000 

9,735,000 

From  the  Rio  Grande  to  the  San  Pedro,  on  the  Pacific, 

831  miles,  at  $45,000  per  mile 37,395,000 

Total  from  Fulton,  on  Red  river,  to  San  Pedro,  being 

1,618  miles 68,970,000 

In  continuation  to  San  Francisco,  the  distance  from  the 
Rio  Grande  at  El  Paso  to  San  Fernando  may  be  con- 
sidered the  same  as  to  San  Pedro,  and  the  amount  of 
estimate  as  above  may  be  adopted.  The  remaining 
distance  from  San  Fernando  to  San  Francisco  is  about 
421  miles,  of  which  about  75  miles  is  of  a  highly 
favorable  character  of  mountain  passes,  which  may  oe 
estimated  at  $90,000  per  mile 6,750,000 

The  remaining  346  miles  being  estimated  at  $50,000  per 

mile 17,400,000 

Total  distance  firom  Fulton,  on  Red  river,  to  San  Fran- 
cisco being  2,039  miles,  and  the  total  estimated  cost .       93,120,000 
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estimate  supposes  the  final  condition  of  the  passes  in  the  Sierra 
.  and  the  Coast  Range.  Should  the  steeper  grades  be  used  a 
DU  of  nearly  $3,000,000  may  be  made  from  the  estimate. 

EquipmetU. 

equipment  for  the  first  business  of  the  road,  included  in  the  pre- 
estimate,  may  be  estimated  for  200  passengers  daily  each  way, 
ight  freight  business.  The  cost  of  this  would  amount,  at  eastern 
to  $1,000  or  $1,200  per  mile,  less  than  one-fifth  of  that  of  the 
icipal  Massachusetts  roads  out  of  Boston,  the  average  cost  of 
ent  of  which  per  mile  is  $6,147 ;  total  length  of  roads  381  miles, 
lountof  work  performed  by  these  roads  in  1863  was — 

r  of  passengers  carried  one  mile 111,076,121 

r  of  tons  of  freight  carried  one  mile 61,858,964 

ng  60  per  cent,  for  cost  of  fi-eight,  &c.,  we  may  estimate  the 
uipment  of  the  Pacific  road  at  $3,000,000,  and  the  cost  of  de- 
auons,  &c.,  at  fiom  $2,600,000  to  $3,000,000;  total,  equipment 
pots,  $6,000,000.  Should  the  road  be  finally  worked  to  its  full 
the  cost  of  equipment  and  depots  would  exceed  $20,000,000. 
>ugh  this  route  passes  near  the  frontier  of  Mexico,  yet  it  is  not 
3  objection  from  this  circumstance,  since  we  control  the  frontier, 
;  construction  of  the  road  would  probably  break  the  power  of 
ian  tribes. 

isses  through  or  near  territories  having  already  large  popula- 
hat  of  New  Mexico,  according  to  the  report  of  Captain  Pope, 
0,000 ;  that  of  Chihuahua  and  Sonora  is  stated  to  be  more  than 
). 

iglh  of  this  route  from  Fulton  to  San  Pedro  is 1,618  miles. 

m  of  the  ascents  and  descents  32,784  feet,  which 
uivalent  to  621  miles,  and  the  equated  length  of 

oad  is 2,239  miles. 

timated  cost  is $68,970,000 

*ulton  to  San  Francisco  the  distance  is 2,039  miles. 

m  of  the  ascents  and  descents  42,008  feet,  which 
uivalent  to  796  miles,  and  the  equated  length  of 

oad  is 2,834  miles. 

imated  cost  is $93,120,000 

ly  be  desirable  to  consider  the  sources  of  business  for  a  railroad 
Francisco  when  constructed. 

value  of  the  Santa  F6  trade  is  stated  by  Captain  Pope  to  be 
16,000,000. 

number  of  passengers  to  and  fi"om  California  is  now  50,000 
It  will  not  be  extravagant  to  assume  that  the  road  will  double 
nber  at  once.  This,  at  $200  per  passenger  firom  Fulton  to  San 
ICO,  2,000  miles,  will  give  $20,000,000,  or,  at  $150  per  pas- 
will  give  $15,000,000,  of  which  two-thirds  may  be  assumed  as 
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profit.     It  is  doubtfiil  whether  the  present  overland  emigration  can  be 
counted  upon  as  furnishing  business  for  the  road. 

The  light  freight  which  is  now  carried  by  the  Isthmus  route,  costing 
$394  per  ton,  and  which,  when  the  Isthmus  railroad  is  completed,  is  to 
cost  $169  per  ton,  would  take  the  Pacific  railroad  route,  smce,  allow- 
ing five  cents  per  ton  per  mile  for  this  road,  the  cost  per  ton  Srom  Fulton 
to  San  Francisco  will  be  $105,  and  thence  to  New  Orleans  or  Memphis, 
by  railroad,  $10  per  ton  additional. 

Fifty  millions  of  dollars  in  gold  are  sent  annually  to  the  Atlantic  States 
from  California.  It  is  doubtfiil,  owing  to  the  nature  of  the  risks,  if  the 
per-cenlage  on  this  would  accrue  to  the  road.  Two  per  cent,  the 
present  cost  of  transportation,  is  $1,0(»0,000,  three-fourths  of  which, 
would,  if  carried,  be  the  earnings  of  the  Pacific  road,  $750,000. 

The  transportation  of  the  mails  may  be  set  down  at  from  $500,000 
to  $1,000,000. 

In  the  year  1852-'63,  22,320,417  pounds  of  tea  were  imported  into 
the  United  States,  valued  at  $8,174,670,  at  a  cost  probably  of  $15  per 
ton  measurement,  (one-half  ton  weight  of  tea.)  To  supply  the  countiT 
west  of  the  Mississippi  we  have  an  interior  transportation,  by  railroad, 
canal,  or  river,  of  at  least  1,000  miles.  Freight  from  China  to  Sao 
Francisco  may  be  assumed  not  to  exceed  $10  per  ton.  From  San 
Francisco  to  the  Mississippi  river  the  freight  on  tea  would  be  $50  per 
ton  measurement,  and  the  total  cost  of  transportation  would  be  $60  per 
ton  measurement,  against  $30,  brought  from  the  eastern  ports,  (freight 
from  China  to  Boston  $15  per  ton;)  this,  in  the  first  instance,  is  one  and 
a  half  cent  per  pound,  and,  in  the  second,  three-fourths  of  a  cent  per 
pound.  The  tea  imported  into  the  United  States  is  of  inferior  quality, 
and,  in  the  opinion  of  those  familiar  with  the  trade,  would  not  be  less 
injured  by  transportation  by  the  railroad  route  than  by  that  now  used, 
nor  would  the  more  delicate  teas,  should  there  be  a  demand  for  them. 
The  earnings  from  this  source,  supposing  it  carried  22,000,000  pounds, 
would  be  $1,000,000. 

Imports  of  silks  from  China  in  1852  were  valued  at  $1,567,912. 

With  the  same  rates  of  transportation  as  cattle  are  carried  on  the 
Baltimore  and  Ohio  railroad,  it  would  cost  $36  per  head  to  transport 
cattle,  and  $40  per  head  to  transport  horses  and  mules,  from  Fulton  to 
San  Francisco.  This  mode  of  taking  cattle,  horses,  and  mules  across 
the  continent  would  be  only  partially  resorted  to,  and  for  those  portions 
where  the  grazing  is  not  good,  say  500  or  600  miles,  or  about  one-fourth 
of  the  distance.  Cattle  driven  to  New  Mexico  or  California  are  sold 
for  about  double  the  cost  in  Missouri  and  Texas,  costing  about  $36  per 
head  and  selling  for  $72  per  head. 

To  transport  a  barrel  of  flour  from  Fulton  to  San  Francisco  would 
cost  from  $8  to  $10  per  barrel,  or  from  four  to  five  cents  per  pound, 
(about  double  the  cost  now  paid  by  sea  to  San  Francisco ;)  and  a  bar- 
rel of  pork  from  $12  to  $15,  or  from  six  to  seven  and  a  half  cents  per 
pound,  and  the  same  for  provisions  generally. 

In  the  war  of  1812  the  transportation  of  all  supplies  cost  from  60  cents 
to  $1  per  ton  per  mile  from  Albany  to  the  frontier,  say  300  miles,  or 
from  $150  to  $300  per  ton — the  average  being  $225  per  ton — and  re- 
quired from  16  to  30  days  for  the  journey.    We  would  be  nearer 
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thereibre  to  our  California  coast,  in  time,  by  from  7  to  20  days,  and  at 
less  than  half  the  cost,  were  this  raih-oad  built,  than  we  were  to  our 
DCH'them  frontier  in  1812-'14. 

The  transportation  of  troops  to  California  by  the  isthmus  route  has 
cost  $225  for  each  commissioned  officer  and  $150  for  each  enlisted 
soldier,  &c.,  with  100  pounds  of  baggage  each,  except  across  the 
isthmus,  where  25  pounds  are  allowed — the  excess  being  paid  for  at 
15  cents  per  pound.  At  present  the  price  is  $300  for  each  officer  and 
$150  for  each  enlisted  soldier.  The  cost  to  the  railroad  of  transporting 
troops  from  Fulton  to  San  Francisco  would  be  about  $60  per  man. 

The  cost  to  the  road  for  freight  will  be  about  $60  per  ton.  The  cost 
of  transporting  ordnance  and  ordnance  stores  by  Cape  Horn  has  been 
about  $40  per  ton.  The  cost  of  transporting  military  stores  to  the  ports 
of  New  Mexico  from  Fort  Leavenworth  varies  from  $8  to  $14  per  100 
pounds,  or  from  $160  to  $180  per  ton.  By  the  railroad  it  would  cost 
from  Fulton  from  $24  to  $30  per  ton.  The  cost  of  transporting  baggage 
and  subsistence  of  troops  marching  from  Fort  Leavenworth  to  New  Mex- 
ico is  about  $15  per  man;  the  time  consumed  about  three  months — 
the  expense  of  the  soldier  during  that  time  being  from  $17  to  $20  per 
month,  or  $60 ;  the  cost  of  transportation  by  railroad  in  three  days 
would  be  $50,  or  cost  to  the  road  from  $24  to  $30. 

The  question  as  to  what  portion  of  the  trade  between  the  United 
States  and  Europe,  on  the  one  side,  and  the  empires  of  Japan,  China, 
and  India,  on  the  other,  together  with  the  islands  of  the  Pacific  and 
Indian  oceans,  and  the  South  American  Pacific  States,  of  the  trade  be- 
tween our  Atlantic  and  Pacific  territories,  and  of  our  whale  fisheries, 
amounting  probably  to  $300,000,000  yearly,  would  be  carried  by  the 
railroad  from  the  Pacific  to  the  Mississippi,  has  been  ^o  often  discussed, 
that  it  is  not  necessary  here  to  enter  upon  it.  The  cost  of  carriage  of 
some  articles  has  been  merely  touched  upon  to  give  an  idea  of  the  value 
of  the  road  for  military  purposes.  The  information  respecting  the 
former  and  present  cost  ot  transportation  of  troops  and  military  stores 
has  been  obtained  from  the  letter  of  Major  General  Jesup,  quartermas- 
ter general  of  the  army,  to  the  War  Department. 

Whether  the  saving  of  interest  on  outlay  of  capital  in  trade  by 
shortening  the  time  of  passage  would  be  sufficient  to  divert  a  large 
freight  business  to  the  Pacific  railroad  in  the  most  valuable  articles  of 
the  trade  with  Asia,  those  more  familiar  with  commerce  than  I  am 
can  determine. 

The  length  of  the  road  from  Fulton  to  San  Francisco  may  be  put 
down  at  2,000  miles;  its  cost  at  $90,000,000;  its  yearly  earnings  at 
$17,000,000,  independent  of  any  considerations  connected  with  the 
trade  of  Asia,  the  islands  of  the  Pacific,  South  America,  or  the  whale 
trade. 

The  railroads  of  Massachusetts  are  1,280  miles  in  length ;  have  cost 
$60,000,000,  and  earn  yearly  $7,713,208.  The  yearly  expense  of 
working  them  is  $4,541,468;  their  net  earnings  $3,211,198. 

If  the  earnings  of  the  Pacific  railroad  should ^be  in  proportion  to  the 
Massachusetts  roads  for  outlay  of  capital,  we  should  have  $13,000,000 
instead  of  $17,000,000. 
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But,  as  the  equipment  of  the  Pacific  road  for  this  business,  yielding 
$17,000,000  yearly,  is  merely  one-fifth  that  of  the  Massachusetts  loads^ 
the  expense  of  working  the  road  would  be  nearly  in  that  proportion; 
but,  as  we  have  supposed  it  to  be  worked  at  double  the  proportionate 
cost  of  eastern  railroads,  (east  of  the  Mississippi,)  we  have  now  the 
proportion  of  two-fifths,  or  about  one-half  the  actual  cost  per  mile  of 
working  the  Massachusetts  roads,  for  the  probable  cost  per  mile  of 
working  the  Pacific  railroad;  the  equipment  in  the  latter  case  being 
one-fifth  of  what  it  is  in  the  former.  And,  by  this  proportion,  the 
yearly  expense  of  working  the  Pacific  railroad  would  be  about 
$4,000,000,  leaving  $13,000,000  for  the  net  earnings.  This  supposes 
100,000  passengers  yearly  to  and  from  California.  Should  the  present 
number,  60,000,  not  increase,  the  yearly  earnings  of  the  roan,  sup- 
posing it  to  carry  all,  would  be,  under  the  suppositions  expressed  in 
the  preceding  page,  about  $10,000,000,  leaving  $6,000,000  for  net 
earnings. 

1.  On  the  New  York  railroads,  in  1863,  the  average  cost  for  main- 
tenance of  way  was— 

For  passengers $465  per  mile  of  roai 

Forfreight 323         "         " 

Total,about 778         "         « 

2.  The  average  cost  of  repair  of  machinery  for  each 

passenger  carried  one  mile  was 2.11   mills. 

The  average  cost  of  repairs  of  machinery  for  each 
ton  of  freight  carried  one  mile  was 2.60     " 

3.  The  average  cost  of  operating  the  road  for  each 

passenger  carried  one  mile  was 6.66     " 

The  average  cost  of  operating  the  road  for  each 

ton  of  freight  carried  one  mile  was 9.20     " 

4.  The  average  receipts  from  each  passenger  carried 

one  mile  was If  cents. 

6.  The  average  receipts  per  ton  of  freight  carried  one 

mile  was 2  j®^     " 

Applying  the  above  results  to  the  Pacific  railroad,  the  work  upon 
which  we  have  supposed  to  be  at  the  first  but  one-fifth  of  that  done  on 
these  roads,  we  have — 

1.  For  passenger  travel:  for  maintenance  of  roadway,  if 

we  estimate  $600  per  mile,  it  will  be,  under  the 
circumstances,  an  estimate  largely  in  excess,  and 
will  cover  that  for  a  light  freight  business.  This, 
for  2,000  miles,  is $1,000,000 

2.  The  average  cost  for  repairs  of  machinery,  and  ope- 

rating the  New  York  roads,  for  each  passenger  car- 
ried one  mile,  is  as  above,  7.67  mills.     As  we  have 
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estimated  the  cost  on  the  Pacific  railroad  at  double 
that  at  eastern  prices,  we  shall  have  for  cost  of  car- 
rying 100,000  passengers  2,000  miles $3,068,000 

Total 4,068,000 

The  receipts  from  these  passengers  we  have  put  down  at  15,000,000 

Supposing  the  yearly  number  of  passengers  should  be 

only  50,000,  we  have  from  this  source 7,500,000 

For  carrying  the  mails 1,000,000 

And  for  transportation  of  troops,  arms,  public  stores,  &c., 

and  light  freight 1,500,000 

Total 10,000,000 


Supposing,  then,  the  cost  of  maintenance  of  way,  repairs  of  ma- 
chinery, and  operating  the  road,  to  be,  as  before  estimated,  for  double 
the  number  of  passengers  actually  carried,  we  have  for  net  earnings 
about  $6,000,000. 

The  cost  of  carrying  freight  cannot  be  estimated  at  much  less  than 
three  cents  per  ton  per  mile — that  adopted  in  the  previous  pages. 

The  yearly  cost  of  maintenance  of  way  for  freight  on  New  York 
roads  was  $323  per  mile. 

The  cost  of  repairs  of  machinery  and  operating  the  road  for  each 
ton  of  freight  earned  1  mile,  was  12  mills.  Estimating  the  cost  on  the 
Pacific  railroad  at  double,  we  have  about  2i  cents  for  cost  per  mile 
per  ton  for  repairs  of  machinery  and  operating  the  road,  besides  which 
there  is  the  cost  of  maintenance  of  roadway. 

At  a  railroad  convention  "  held  in  New  York,  embracing  the  officers 
of  the  four  great  Unes  between  the  Atlantic  and  the  West,  a  joint  report 
was  submitted  by  the  superintendents  of  the  several  roads,  in  which 
they  state  that  *  experience  has  proved  that  the  lowest  rates  at  which 
ordinary  freight  (in  freight  trains  at  a  speed  of  10  or  12  miles  per  hour, 
and  in  large  quantities)  can  be  carried  to  pay  interest  and  expenses,  will 
average  about  2  cents  per  ton  per  mile  for  heavy  agricultural  products, 
3  cents  for  groceries,  and  4  cents  for  dry  goods.'  #  #  #  • 
Sufficient  information  has  been  elicited  from  the  railroads  of  this  and 
other  States,  from  the  action  of  conventions,  and  from  other  sources  of 
information,  to  warrant  the  belief  that  a  considerable  portion  of  the 
freighting  business  now  done  by  our  railroads,  yields  no  profit  at  the 
present  rates  when  due  allowance  is  made  for  the  increase  of  capital 
which  it  requires,  for  the  increased  wear  and  depreciation  of  the  works, 
and  for  the  occupation  of  the  track  to  the  injury  of  the  other  business." 
Report  of  the  State  Engineer^  New  Torky  January  23,  1855.) 

It  appears  probable,  from  the  foregoing,  that  the  net  earnings  of  the 
road  would  pay  a  reasonable  interest  upon  the  sum  required  to  build 
it.  Yet,  as  the  business  of  the  road  is  to  be  a  through  business,  to  be 
found  only  at  the  two  extremities  with  but  little  way  business,  the  cap- 
ital required  must  be  idle  an  average  time  equal  to  half  that  required 
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for  construction,  which  latter  can  scarcely  be  less  than  10  years,  and 
the  interest  during  that  lime  would  add  from  twenty-five  to  thirty  mil- 
lions to  the  capitsd.  If,  in  consideration  of  the  great  national  benefits 
which  the  construction  of  the  road  would  confer,  the  government  of 
the  United  States  could  lend  its  aid  to  the  road  so  as  to  relieve  it  from 
the  payment  of  interest  upon  the  cost  of  the  road  during  the  time  of  its 
construction,  it  would  seem  probable  from  the  foregoing  that  it  might 
be  built  by  private  means.  Without  this  much  aid  from  the  govern- 
ment, the  road  will  probably  never  be  built. 

A  donation  of  land,  such  as  has  been  generally  proposed,  will  be  of 
little  comparative  value. 

I  regret  that  there  is  not  time  to  enter  a  little  more  into  these  dis- 
cussions. 

The  following  extract  from  the  annual  report  of  the  railroad  cor- 
porations in  the  State  of  Massachusetts  for  1852,  giving  the  length, 
cost,  yearly  earnings,  expense  of  working,  &c.,  of  the  roads  in  tnat 
State,  maj  be  found  interesting. 

Followmg  it,  is  an  extract  from  the  annual  report  of  the  State  engi- 
neer and  surveyor  on  the  railroads  of  the  State  of  New  York,  showing 
the  length,  cost,  &c.,  of  the  roads  in  that  State.  I  have  made  these 
extracts  as  brief  as  possible.  It  will  be  seen  that  the  estimated  cost  of 
ihe  route  of  the  32°  parallel,  after  every  consideration  of  the  unusual 
circumstances  that  will  produce  an  increased  cost,  is  about  the  same 
per  mile  as  the  roads  in  these  States : 

Extract  from  an  aistra^ct  ]f  "  annual  reports  of  the  railroad  corporations  ui 
the  Suite  of  Massachusetts^'*^  showing  totals  of  the  leading  statistics  of  all 
the  roads. 

Capital $66,236,600  00 

Capital  paid  in 46,639,220  34 

Cost 60,019,061  77J 

Length 1,280.29  miles. 

Length  of  double  track 270.33      " 

Length  of  branches 103.68      " 

Speed  of  passenger  trains  adopted  per  hour 23,63      •* 

Speed  of  freight  trains  adopted  per  hour 12.98      " 

Earnings $7,713,208  35 

Expense  of  working 4,641,468  31j 

Net  earnings 3,211,197  76 

Dividends 2,483,646  94 

Debt 16,009,095  77 

Surplus 1,112,072  95 

Extract  from  the  ^^  annual  report  of  the  State  engineer  and  surveyor  on  the 
railroads  of  the  State  of  New  YorJcy  February^  1864." 

The  length  of  all  the  railroads  in  operation  in  the  State 

is 2,432  miles. 

The  length  of  railroads  laid  is  about 2,497     " 

The  length  of  double  track  in  addition  to  the  above  is.  664     " 
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The  number  of  locomotives  in  use  is 686 

The  number  of  passenger  cars  in  use  is 834 

The  number  of  baggage  and  freight  cars  in  use  is. . .  6,895 

The  number  of  miles  run  by  passenger  trains  is  about  6,694,968 

The  number  of  miles  run  by  freight  trains  is 4,227,807 

Total  number  of  miles  run : 10,822,770 

The  whole  number  of  miles  travelled   by  the  pas- 
sengers is  about 531,672,298 

The  whole  number  of  miles  each  ton  of  freight  was 

moved,  or  the  number  of  tons  moved  one  mile,  is. .  246,554,492 

The  capital  stock  of  which  is  about $112,038,131  45 

The  capital  stock  paid  in  is  about 61,238,829  22 

The  amount  of  funded  and  floating  debt  is 59,669,478  88 

The  amount  paid  for  construction  and  equipment  is. .  117,707,620  58 

The  following  table  will  enable  a  comparison  to  be  made  of  the  sum 
of  ascents  and  descents,  and  the  equivalent  horizontal  distances  of  the 
railroads  connecting  the  Atlantic  with  the  Mis^flkppi,  with  those  of 
the  routes  examined  from  the  PaciBc  to  the  Missi^^pi.  It  will  be  ob- 
served, that  in  proportion  to  the  lengths  of  the  routes,  the  sums  of  the 
ascents  and  descents  are  less  on  the  Pacific  than  on  the  Atlantic 
routes : 
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BoitoQ  route 

New  York  route,  (Central) 
New  York  route,  (Erie)  . .. 
Philadelphia  route «.. 
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'2,700 

1,400 
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4,700 
2,100 
6,500 
5,600 

[7,000 

5,000 
5,000 


40 
123 
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132 

95 
95 


A  table  will  be  found  at  the  conclusion  of  this  chapter,  giving  some 
of  the  most  important  statistics  of  the  several  routes ;  following  it,  is 
a  statement  of  the  distances  of  the  eastern  termini  of  the  loutes  to  cer- 
tain ports. 

The  sum  of  the  ascents  and  descents  given  for  the  various  routes 
does  not  take  into  consideration  those  minor  undulations  which  some- 
times largely  increase  the  aggregate. 

I  think  it  probable  that,  when  detailed  surveys  are  made  it  will  be 
found  that  this  sum  for  the  route  near  the  4Vth  parallel  will  be  more 
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iiiv  M  -  c    lua  iho^e  for  the  other  routes,  and  that  the  sum  for  the  route 
!i^         X  iJu  :Kiiidlel  will  be  less  increased  than  the  others. 

Tiic  i  au  J  lengihs  corresponding  to  these  sums  may  give  erroneous 
i:i.>  1  -  .  Mii.  If  the  loads  to  be  habitually  carried  over  the  roads  are 
\\':\\.i  Lit  fHjwer  of  the  engines  over  the  greatest  grades  proposed,  then 
'  u,  -u;iii  oi  ascents  and  descents  really  have  little  meaning  or  value. 
llw  woar  and  tear  of  rail  and  machinery  and  consumption  of  fuel 
\^o.:M  be  somewhat  greater  on  the  road  having  the  largest  sum,  but 
the  dirterence  would  not  be  worth  taking  into  account,  unless  there  was 
au  c^quiiliiy  in  all  other  respects  between  the  routes. 

If  there  are  some  grades  so  steep  as  to  require  the  division  of  the 
loads  habitually  carried  over  other  portions,  the  cost  of  the  extra  loco- 
motives and  of  working  them  over  those  portions  will  show  the  extent 
of  the  disadvantage  and  yearly  cost. 

So  far  as  any  estimate  has  been  made  by  me  of  the  amount  of  work 
to  be  done  on  the  roads,  these  sums  of  ascents  and  descents  have  little 
practical  value,  since  those  portions  of  the  routes  have  been  indicated 
where  it  mny  be  c^widered  advisable  to  use  steep  natural  slopes  with 
extra  engines,  to  e^Rdite  the  completion  of  the  road  and  save  expen- 
sive road-bed  preparation.  With  a  full  equipment  and  heavy  freight 
business,  the  sum  of  ascents  and  descents  becomes  important. 
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Distances  by  railroad  built,  building,  and  projected,  of  the  termini  of  th 
several  routes  to  Boston,  New  York,  Charlestqn,  and  New  Orleans.  (B^ 
Poor*s  Railroad  Map  of  the  United  StaXes.) 

MHei. 

1.  St.  Paul  to  Boston,  by  railroads  built,  building,  and  projected . .  1,-iOO 

to  New  York  "  "  1,130 

to  Charleston  "  •*  1,170 

to  New  Orleans  "  "  1,176 

2.  Council  BlufFs  to  Boston  "  "  1,330 

to  New  York  "  ''  1,160 

to  Charleston      )  about   70    miles  on   Des  C  1,140 
to  New  Orleans  >  Moines  river  not  projected,  \  1,040 

3.  Westport,  mouth  of  Kansas,  (near  Fort  I>eavenworth) — 

to  Boston 1,330 

to  New  York 1,180 

to  Charleston 990 

to  New  Orleans 900 

to  St  Louis 230 

4.  Fort  Smith,  (on  the  Arkansas,) — 

to  Boston 1,480 

to  New  York 1,300 

to  Charleston 930 

to  New  Orleans 636 

to  St.  Louis 430 

6.  Fulton,  (on  Red  river,) — 

to  Boston 1,470 

to  New  York 1.290 

to  Charleston 930 

to  New  Orleans 450 

to  St.  Louis 420 


CHAPTER  VL 

ROUTE  FROM  INDEPENDENCE  TO  SANTA  PE,  AND  FROM  INDIANOLA  VU  SAH 

ANTONIO  TO  EL  PASO. 

It  will  \)e  seen  from  the  results  of  the  late  explorations,  that  there 
are  two  practicable  passes  by  which  to  reach,  from  the  east,  the  New 
Mexican  population  of  the  Rio  Grande  valley,  viz:  by  the  passes  near 
Santa  ¥€  and  by  El  Paso.  As  regards  grade,  a  practicable  route 
exists  for  connecting  the  former  of  these  passes  with  Independence  and 
St.  Louis,  (by  the  Cimarron  route,)  and  probably  a  practicable  con- 
nexion of  El  Paso  with  San  Antonio,  or  a  part  of  the  Gulf  of  Mexica 

The  following  notes  relate  to  these  two  routes : 

From  Independence,  Missouri,  in  latitude  39°  7',  longitude  94^  20', 
to  Santa  Y€,  in  latitude  36®  41',  longitude  106^  01',  was  barometrically 
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surveyed  by  Dr.  Wizlizenus  in  1846,   and  the  following  notes  are 
mainly  from  his  report. 

It  is  very  direct,  and  lies  mostly  on  a  table-land  gradually  ascending 
toward  the  west,  where  little  difficulty  need  be  apprehended  in  ob- 
taining easy  grades.    Its  length  is  765  miles. 

From  Independence  to  Council  Grove,  a  distance  of  143  miles,  tlie 
route  passes  through  a  well-watered  fertile  prairie,  which  resemblr^ 
the  sea  in  ks  gentle  undulations.  There  is  suffick-nt  wood  along  the 
water  courses  to  supply  the  railroad  with  ties  aijd  fueL  Wcrbtward 
the  country  undergoes  a  change,  becoming  graduallr  juf/re  §andy  axid 
barren,  until  we  reach  the  Arkansas,  a  dii^ance  oi  aboji  200  njile«. 
It  still  preserves  its  wave-like  character,  and  can  onlr  be  »^iiled  by 
a  pastoral  people.  • 

The  Arkansas  is  broad  and  shallow,  with  a  saudj  bou^jm.  It  h<3ifi 
}cm  blufls  or  none  at  alL  It  is  tometimes  bordered  wiiL  cuuui^'w  '^^^ 
but  is  generally  quite  bare.  From  this  uninviting  mer  u*  lut  Ifjy^^r 
springs  of  the  Cimarron,  a  distance  of  66  miieB,  ttie  mute  itt:^  v\*-r  a 
barren,  level  desert,  elevated  3,000  feet  above  tiie  bea-  It  jt  b'^uily 
supplied  with  parched  buffalo  grass ;  but  is  entireiy  wiitjuut  v  iii*ir, 
wood,  or  even  buffalo  chips,  the  usual  fuel  id  bucl  imiu^piutuie  it>' 
gbns. 

The  lower  springs  of  the  Cimarron  iurm  a  iiti^e  ^p-eeii  oa>J^  viil 
running  water.  From  this  point  to  Coid  T^ifriu^^  n  djKian*^  u'  b\j  mii*^, 
the  desert  character  of  the  country  coDUuue^  ^  dier  n  huiu^uiu*^ 
band  in  the  Cimarron  river;  but  or,*fii  n  chl  uuy  ut  ^jv'Miu*st  vy  va^- 
giog  in  its  dry  and  sandy  bed-  Tue  viLir.  ^x  n  ua.^  vh*n.  wj'juhrjwsd 
much  loss  and  suffering  in  this  barr^^  *»  u>^ii^-i!«^-. 

From  Cold  Spring  to  the  Cansi-uaL  r:T*r.  ii  oisictii*-^  v'  ZZ\)  Hiii'^, 
the  route  approaches  and  skin*  *  ty»ir  \r  .ii^  k.i\.vn.  Hi  juuiaiiih.  ii* 
character  rapidly  improves.  Tii»:  tujuuvcuut  \xz*:  ^^^»v*-;4 1  v  j:l  '^rOixf 
and  pine  forests,  iurnishing  an  i:i:::»i*:  hv^K^-j  ix  r<^:t:^jac  pu'jy^^i^ /u 
The  valley  of  the  Canadian  is  i'^Jjtt^  ttuc  »*-v  j»aain*rc  iv  4i^i>  iii<-iju. 

From  this  point  to  Galina^-  ^  ^vma^s:?:  ^x  <#l  vuit*^^  :iie  I'aL  yiust^^ 
over  an  elevated  plain  nearly  iarr'jirji»*?c  ty  tu.iuiiu-iuti.  V'i>*:  v*  ,i<-\t 
of  the  streams  are  fertile.  Wati*r  i^  ii.'Xu\rjt  ir^  ituc  tue  mvu  lauit  i^ii- 
thickly  wooded  with  pine. 

From  Galinas,  Dr.  Wizlizenus  h^^r^^it^*:  ms^l.  ^xw  i^vxtl  lu^j^  y 
in  narrow  valleys,  and  through  mouav^m  p<1.>^h*/t  bu'f'^uu^' c  v\  ii./,L 
precipitous  rocks."  As  he  did  not  survey  tf>e  fouVr  l<>f  fc  rcii'^ju^:.  mt. 
nibrmation  is  not  sufficiently  definite  to  deteruiiue  ^xnfu*^  r  u  yfu*,^ 
ticable  for  this  purpose.  Near  this  point  it  sliould,  tuei^^i^^^^,  f>  <,<.n^ 
fidered  as  joining  that  of  Lieutenant  Whipple. 

A  route  for  a  railroad  has  been  surveyed  and  locau.<l  W  v*  *p'i  }/A^ 
a&ola  and  San  Antonio.  It  crosses  the  Guadalupe  n\t^  '^>  '*  i<r\v.i^ 
about  30  railes  firom  Indianola.  Thence  to  San  Auiuuiv  it  ur'u^  Jf't 
miles. 

A  mute  was  surveyed,  barometrically,  from  feat   Au'mu^^  Vj  l^^ 
lent bv  the  Mexican  boundary  commission,  atud  tii*  j^  ,u,*^  v  a-^  ^' 
"    ,  to  the  Pacific  railroad  office,  by  Bret^fi  Himxr  iy^n-^-  ^  T 
cugine^ers,  the   distances  beaoig  Uii»eti'k^^t  '.^  r"^.- 
^^  lopogr  ^  engineers.    Tin^  j^^^^,  ^V^.^  if  ' 
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vations  along  the  route  travelled,  where  the  object  was  more  to  find 
good  pasturage  and  water  for  the  apimals  than  to  obtain  easy  grades. 
It,  therefore,  is  only  valuable  as  showing  the  general  elevation  of  the 
country. 

From  San  Antonio,  the  travelled  road  keeps  along  the  foot  of  the 
hills,  near  the  parallel  of  29°  20',  as  far  west  as  the  San  Pedro  or 
Devil's  river,  longitude  101°.  It  then  ascends  that  stream  60  miles, 
and  crosses  over  to  the  Pecos,  and  ascends  this  to  the  parallel  of  31° 
north.  It  then  proceeds  west  over  the  plains  to  El  Paso,  crossing  the 
mountainous  belt  of  country  forming  the  continuation  of  the  Guadalupe 
mountains  on  the  north,  the  greatest  elevation  attained  being  5,766  feet 
in  the  Wild  Rose  Pass  of  the  Diabolo  mountains. 

Colonel  Johnston  undertook  to  explore  a  route  north  of  this  pass,  and 
more  directly  west,  but  found  it  impracticable.  Lieutenant  Garrard, 
under  orders  from  Captain  Pope,  explored  this  range  about  30  miles 
south  of  the  Guadalupe  Pass  without  finding  one  more  practicable ;  so 
there  now  remains  but  about  40  miles  of  these  mountains  unexplored. 

There  would  probably  be  no  difficulty  of  grade  in  continuing  up  the 
Pecos  to  the  mouth  of  Delaware  creek,  and  connecting  with  the  route 
surveyed  by  Captain  Pope  in  1854,  through  the  Guadalupe  and  Hueco 
mountains.  This  latter  is  usually  known  as  the  upper  or  northern,  the 
former  as  the  lower  or  southern  El  Paso  routes.  Distance  from  Lidi- 
anola  to  Fort  Fillmore,  by  the  upper  road,  820  miles ;  by  the  lower, 
840  miles. 

The  lower  route  was  first  explored  by  W.  H.  Whiting, engineer,  and 
Lieutenant  W.  F.  Smith,  topographical  engineers,  in  1849,  and  subse- 
quently surveyed  by  Colonel  Johnston,  who  was  followed  by  Captaia 
8.  G.  French,  of  the  quartermaster's  department,  in  charge  of  a  large 
train. 

The  upper  route  was  first  explored  by  Lieutenant  Bryan  in  1849, 
afterwards  by  Captain  Marcy ;  was  surveyed  by  Colonel  Johnston  in 
1849,  and  again  surveyed  by  Captain  Pope  in  1854,  who  added  to  our 
previous  knowledge  by  giving  us  a  profile.  That  route  from  the  mouth 
of  Delaware  creelc  to  1e1  Paso  forms  part  of  the  railroad  route  near 
the  32d  parallel. 

The  following  notes  concerning  the  lower  route  are  taken  mainly 
fi-om  the  report  of  Captain  French,  tho  distances  being  fi"om  Colond 
Johnston's  report : 

From  San  Antonio  to  Rio  San  Felipe,  160  miles,  most  of  the  soil  is 
excellent  for  agriculture  or  grazing.  Wood  is  abundant  on  the  banks 
of  the  streams.  The  road  through  this  extent  crosses  numerous 
streams,  some  of  which  when  swoUen  by  rains  are  '*  large  rivers." 
There  is,  however,  sometimes  a  deficiency  of  water;  particularly  on 
the  Rio  Seco  and  Rio  Frio.  Bituminous  coal  is  said  to  exist  in  abund- 
ance on  the  Nueces,  90  miles  from  San  Antonio. 

After  leaving  the  San  Felipe,  a  marked  change  takes  place  in  the  face 
of  the  country.  Before  reaching  it,  in  the  vicinity  of  100®  meridian,  the 
surface  becomes  more  rolling  and  hilly,  and  less  covered  with  trees; 
and  by  the  time  we  reach  the  San  Pedro,  on  the  101st  meridian,  it  is 
nearly  barren.     The  valley  of  the  San  Pedro  varies  from  a  quarter  to 
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half  a  mile  in  width,  and,  owing  to  its  vertical  sides,  it  is  dfficult  to  ap- 
proach. Much  of  the  way  it  is  very  rough,  and  the  road  along  it  fre- 
quently takes  the  bed  of  the  stream,  and  is  in  places  submerged  by  the 
autumn  freshets  at  least  20  feet.  The  travelled  route  usually  avoids 
the  lower  part  of  the  valley,  keeping  to  the  west  of  it. 

After  leaving  the  San  Pedro,  the  first  reliable  water  is  40  miles  dis- 
tant, at  Howard's  luring,  271  miles  from  San  Antonio.  The  next  at 
Live  Oak  creek,  304  miles  from  San  Antonio.  After  crossing  this 
creek  the  route  follows  it  to  the  Pecos  and  up  this  to  the  crossing.  This 
portion  of  the  Pecos  is  **  narrow  and  deep,  extremely  crooked  in  its 
course,  and  rapid  in  its  current.  Its  waters  are  turbid  and  bitter."  •  • 
"Its  banks  are  steep,  and  of  clay.  In  a  course  of  two  hundred  and 
forty  (240)  miles  there  are  but  few  places  where  an  animal  can  ap- 
proach them  for  water  with  safety.  Not  a  tree  or  bush  marks  its 
course." 

The  road  crosses  the  Pecos  348  miles  from  San  Antonio.  It  then 
proceeds  west  to  the  Escondido  springs,  27  miles;  thence  to  Co- 
manche springs,  19  miles — clouds  of  suffocating  dust  accompanied  the 
passage  of  the  train;  thence  to  Leon  springs,  10  miles;  thence  to  the 
Limpid,  37  miles.  The  country  from  the  Pecos  to  this  point,  93  miles, 
is  exceedingly  sterile,  and  except  a  little  cane  and  coarse  grass  about 
the  springs  and  the  Mezquite,  is  barren ;  but  it  is  favorable  for  grades. 
At  the  Limpid  we  enter  the  region  of  the  Diabolo  mountains,  probably 
a  continuation  of  the  Guadulupe  range;  the  country  is  beautiful,  and 
the  mountains  in  August  were  covered  with  green  grass  to  their  sum- 
mits.   Pine  is  found  on  them.    The  pass  is  called  the  Wild  Rose  Pass. 

These  mountains  do  not  form  a  single  continuous  ridge,  but  are  made 
up  of  single  conical  peaks,  intersectmg  each  other  so  as  to  form  "  an 
impassable  barrier'* had  not  some  convulsion  of  nature  seemed  partly 
to  have  opened  the  pass  and  canon  through  which  the  road  runs.  The 
canon  is  deep  and  narrow,  and  in  some  places  not  more  than  200  yards 
wide.  The  last  encampment  on  the  plain  to  the  east  is  at  the  Painted 
camp,  463  miles  from  San  Antonio.  We  leave  the  mountains  about  40 
miles  farther  on  and  come  upon  an  elevated  plain  with  water  in  very 
limited  quantities.  Over  this  plain  the  roaa  passes  for  60  miles  to 
Eagle  springs.  From  Eagle  springs  the  route  leads  by  a  canon  through 
the  mountains  on  the  left,  and  reaches  the  Rio  Grande  in  a  distance  of 
31  miles;  thence  to  Fort  Fillmore,  119  miles;  making  a  total  distance 
from  San  Antonio  of  710  miles,  and  from  Indianola  840  miles. 

No  reliable  practical  result  could  be  obtained  by  the  application  of 
the  equation  of  grade  to  the  ascents  and  descents  on  this  route  accord- 
ing to  the  profile  we  have. 

The  elevations  are:  at  Indianola, — 000  feet;  at  San  Antonio,  about 
700  feet;  at  leaving  of  Pecos,  1,900  feet;  at  summit  of  Wild  Rose 
Pass,  5,766  feet;  at  Van  Horner's  well,  4,146  feet;  on  the  mountains 
to  the  west,  4,714  feet;  at  first  reaching  the  Rio  Grande,  3,636  feet; 
at  Fort  Fillmore,  3,938  feet.  Some  of  the  grades  are,  for  short  dis- 
tances, as  high  as  400  to  600  feet  per  mile,  but  could,  no  doubt,  by 
proper  location,  be  reduced  to  practicable  ones.  No  wood  could  be  re- 
lied on  for  railroad  purposes  from  the  San  Felipe  to  the  Diabolo  moun- 
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taias,  a  distance  of  830  miles ;  probably  none  to  the  west  of  these 
mountains 

Water  for  working  parties  and  for  the  use  of  the  locomotives  could 
probably  be  obtained  as  easy  as  on  corresponding  portions  of  the  route 
of  the  d2d  parallel. 


CHAPTER  Vn. 


MEMORANDA  ON  RAILWAYa 


Washington,  D.  C,  November  21,  1854. 
Sir:  I  have  the  honor  to  submit  the  accompanying  memoranda 
upon  various  practical  points  connected  with  the  construction,  &c^  of 
railways. 

For  the  information  therein  contained  I  am  chiefly  indebted  to  CoL 
C.  Crozet,  Messrs.  W.  Raymond  Lee,  William  P.  Parrot,  J.  Edgar 
Thompson,  and  William  Parker,  civil  engineers,  who  most  kindly  af- 
forded me  all  the  assistance  I  asked. 

The  article  on  tunnels  is  taken  principally  from  a  paper  by  Mr.  W. 
L.  Dearborn,  civi  lengineer. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

GEO.  B.  McCLELLAN, 
Lieutenant  Engineers  and  Brevet  Captain, 
Hon.  Jefferson  Davis, 

Secretary  of  War.  • 


GRADIENTS. 

The  following  gradients  are  now,  or  have  been,  in  use  on  American 
railways: 

During  the  construction  of  the  Baltimore  and  Ohio  railroad  a  gradient 
of  528  was  used  on  a  temporary  track,  en  boyau,  irierely  to  transport 
small  loads  of  iron,  &c.  On  the  Virginia  Central  roads  the  trains  pass 
every  day  over  a  gradient  of  276  feet — length  two  miles.  On  apart  of 
this  are  curves  of  3(>0  radius  (19^  6')  on  a  grade  of  238  feet;  40  tons 
have  been  carried  up  this  by  a  30-ton  engine  on  six  drivers,  with  the 
utmost  ease.  Brakes  of  a  peculiar  construction  are  used,  and  found  to 
answer  well.  On  the  Virginia  Central  the  trains  ascend  at  a  velocity 
of  about  seven  miles  per  hour,  and  descend  at  an  average  velocity  of 
about  four  miles.  In  descending  the  steam  is  cut  off  and  the  wheels  of 
the  engine  allowed  to  revolve,  the  brakes  on  the  cars  being  "hard 
down."  Reversed  curves  are  frequent  and  sharp.  On  the  Baltimore 
and  Ohio  road  are  grades  of  116  feet  for  17  miles.  Auxiliary  power 
is  here  employed,  the  trains  being  divided,  and  running  up  at  the  rate 
of  16  miles  per  hour.  The  trains  descend  these  grades  with  a  velocity 
of  25  miles  under  perfect  control. 
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On  the  Pennsylvania  Central  road  there  are  gradients  of  96'  for  9J 
mfles;  where  curves  occur  the  grade  is  reduced  at  the  rate  of  0.026  per 
100  feet  per  degree  of  curvature.  Passenger  trains  ascend  this  grade 
with  a  velocity  of  24  miles  per  hour,  and  descend  at  20  miles  per  hour. 
The  ascent  when  there  are  more  than  three  cars  is  effected  by  the  aid 
of  an  additional  engine.  The  working  load  of  the  heavy  freight  engines 
(weighing  65,000  pounds,  and  on  eight  drivers)  on  the  95-feet  gradient 
is  126  tons  net,  or  about  208  tons,  including  tender  and  cars.  Over  the  63- 
feet  grades  on  this  road  (Pennsylvania  Central)  the  general  load  of  the 
engines  (66,000  pounds  on  six  drivers)  is  160  tons  net,  or  about  260 
tons,  including  tender  and  cars.  On  the  Massachnsetts  Westemroad  are 
grades  of  83  feet  for  1 J  mile.  Engines  of  20  tons  draw  100  tons  over 
this  grade.  Passenger  trains  run  up  at  about  18  miles  per  hour  with- 
out auxiliary  power.  The  average  amount  of  wood  consumed  and 
cost  of  haulage,  on  the  whole  road,  are  no  greater  than  upon  other 
Massachusetts  roads  of  lighter  gradejs. 

It  is  the  opinion  of  many  able  railway  engineers  that,  on  a  perma- 
nent track,  grades  of  200  feet,  and  even  of  260  feet,  may  be  advanta- 
geously overcome  by  locomotive  power;  it  being  clearly  understood 
that  such  grades  are  to  be  resorted  to  only  in  cases  of  absolute  neces- 
sity—economy in  working  the  roaa  rendering  low  gradients  very 
desirable. 

The  accompanying  formulae  and  their  applications  show  what  work 
t  is  to  be  expected  from  any  given  engine  over  given  grades,  and  make 
'  the  loss  of  economy  in  any  particular  case  a  question  of  easy  solution. 

It  is  evidently  the  fact  that  there  is  at  present  a  strong  tendency  to 
use  much  higher  grades  than  were  formerly  considered  practicable  or 
advisable.  Even  in  England  and  on  the  Continent,  the  American  sys- 
tem of  cheap  roads,  with  high  grades,  to  avoid  the  great  expense  of 
long  tunnels,  deep  cuts,  and  high  embankments,  appears  to  oe,  to  a 
certain  extent,  rapidly  rising  in  repute. 

The  use  of  inclined  planes  with  statiovarv  power,  (within  the  limits 
before  mentioned,)  may,  as  a  general  rule,  be  considered  obsolete, 
except  in  cases  similar  to  that  of  the  Pennsylvania  Central  road,  where 
the  amount  of  traflSc  is  becoming  so  great  as  to  require  more  than  a 
double  or  even  triple  track;  in  this  case  it  has  been  proposed  to  pass 
the  surplus  Jreig/U  over  the  mountains  by  means  of  stationary  power, 
reserving  the  locomotive  power  for  passengers  and  freight  requiring 
rapid  transportation. 

Planes  for  stationary  power  should  not  exceed  one  mile  in  length. 
The  number  required  to  overcome  any  given  ascent,  will  depend  more 
upon  the  elevation  to  be  surmounted  than  the  length  of  the  ascent. 

The  opinion  has  been  expressed  by  one  of  the  most  reliable  railway 
engmeers  in  the  country,  that  where  the  gradient  does  not  exceed  132 
feet  per  mile,  locomotive  is  cheapei  than  stationary  power — without 
reference  to  the  element  of  the  first  cost  of  grading  for  the  two  plans 
of  operating  the  road — also,  that  the  difficulty  and  danger  in  descend- 
ing high  grades  is  more  important  in  determining  their  inclination  than 
ihe  resistance  in  their  ascent. 

In  estimating  the  loss  of  economy  of  power  in  overcoming  high 
7a 
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Sadients,  the  comparison  should  be  made  between  the  loads  habituaUy 
awn  over  the  more  favorable  portions  of  the  road,  and  the  maxmum 
load  that  can  be  drawn  over  the  gradient  in  question. 

FORMULA. 

To  obtain  the  maximum  load  due  any  engine  of  given  weight,  upon 

a  given  grade,  and  to  obtain  the  maximum  grade  up  which  an  engine 

of  given  weight  can  draw  a  given  load: 

0.2A 

(l)rr  = 


(2)/= 


0.4242/+8 
0.2A— 8  X 


••  The  engme  and  rail  being  in  good  order. 


(3)x  = 


0A242Z 
0.143A      1 


(4)/=- 


0.4242/+8 
0.148A— 8x 


0.4242  a: 


The  rail  being  in  bad  order,  slippery,  greasji 
&c.    %     « 


In  these  formulae,  A  represents  the  adhesive  weightof  the  engine ;  that  I 
is  to  say,  the  portion  of  the  weightof  the  engine  actually  supported  by  the 
drivers ;  it  is  expressed  in  pounds.  In  engines  with  four  drivers  about 
0.6  of  the  whole  weight  of  the  engine  rests  upon  the  drivers,  some- 
times as  high  as  0.67 ;  0.64  may  be  taken  as  tne  average.  With  six 
drivers  the  whole  weight  of  the  engine  will  rest  upon  them,  and,  con- 
sequently, be  the  value  of  "  A." 

"y  "  is  the  crade  in  feet  per  mile. 

"a;"  is  the  bad  drawn,  including  tender,  and  is  expressed  in  tons. 

Formulae  (2)  and  (4)  are  simply  deductions  by  transposition  from  (1) 
and  (3.) 

In  formulae  (1)  and  (3)  the  numerator  expresses  the  effective  adhesive 
weight;  thai  is  to  say,  it  expresses  the  portion  of  the  total  adhesive 
weight  which  is  found  by  experiment  to  oe  really  effective  in  drawing 
a  load  in  certain  states  of  the  rail.  Now,  since  we  know  by  experi- 
ment that  on  a  level  a  force  of  eight  pounds  is  necessary  to  draw  one 
ton,  if  we  divide  the  effective  adnesive  weight  (expressed  in  pounds) 
by  8,  the  quotient  will  be  the  load  due  that  effective  adhesive  weight, 

0  2  A 

and  formula  (1)  will  read  x  =  -^- — • 

On  a  grade,  we  know  that  in  addition  to  the  force  necessary  to  over- 
come the  friction,  it  is  also  necessary  to  apply  further  power  to  coun- 
teract the  effect  of  gravity. 

Taking  a  load  of  one  ton,  and  calling  "/"  the  height  of  the  plane, 
"  i**  the  lengthy  (for  the  value  of  which  we  may,  in  the  slight  inclina- 
tions given  railway  grades,  substitute  the  value  of  the  ba^se  of  the  plane, 
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witfaout  appreciable  error,)  we  have  for  the  tendency  of  one  ton  to  move 

2240  X  f 
down  the  plane  — =^,  or  substituting  for  /,  5280,  the  number  of  feet 

in  a  mile  ^^^^.^-^=0.4242/;  "Z'*  being  the  height  in  feet  of  a  plane 
o2o0 

whose  base  is  one  mile  long. 

This  expression  (0.42487)  is*  then,  the  measure  of  the  force  reauired 
to  prevent  one  ton  from  sliding  down  the  plane,  and  must  be  added  to 
the  force  necessary  to  overcome  the  friction  of  a  ton  on  a  level  in  order 
to  obtain  the  force  required  to  keep  one  ton  in  motion  up  a  grade. 

Dividing,  then,  by  this  sum  (0.4242  /  +  8)  the  disposable  power  of 
the  engine  (OJS  A,)  we  have  the  number  of  tons  that  the  engine  can 
draw  up  any  given  grade. 

Engines  usually  weigh  from  20  to  24  tons,  some  as  much  as  30  tons : 
it  is  considered  desirable  to  reduce  the  weight  of  engines  as  much  as 
possible,  in  order  to  diminish  the  wear  and  tear  of  the  rails. 

Most  engines  now  run  with  four  drivers — ^the  front  of  the  engine  rest- 
ing upon  a  truck,  with  eight  small  wheels ;  some  engines,  particularly 
those  intended  for  heavy  grades,  are  placed  upon  six  wheels,  all  drivers, 
in  order  to  increase  the  effective  adhesive  weight ;  the  objection  to  mul- 
tiplying the  number  of  drivers  consists  in  the  increased  number  of 
jomts,  &c.,  with  the  consequent  increase  of  friction  and  loss  of  power. 

A  common  8-wheel  tmdjer  weie[h8,  empty 14,000  lbs. 

Water  for  26  miles,  (12,000  ffaJs.,  at  8.35  lbs.  per  gal.) 10,437  " 

Wood,  (144  cords,  at  3,180  lbs.  per  cord,) 4,579  " 

4  passenger  cars,  for  60  passengers  each,  at  12,000  lbs.  each,  48,000  " 

2  baggage  cars,  at  16,000  lbs 32,000  " 

200  passengers,  at  160  lbs.  each 30,000  " 

Baggage,  at  100  lbs.  each  passenger, : 20,000  " 

Add  for  contingencies •. 12,224  " 

Total  weight  of  train  of  200  passengers ^ 171,240  " 

or%^  tons. 
We  will  now  take  a  20-ton  engine  on  four  drivers  and  apply  the 

formula. 

The  total  adhesive  weight  will  be  about 28,600  lbs. 

Its  maximum  load  on  a  level,  over  a  good  track 715    tons. 

Its  maximum  load  on  a  level,  over  track  in  bad  condi- 
tion, slippery,  &c 511      " 

By  formula  (2)  we  have  for  the  sairfe  engine  the  maxi- 
mum grade  up  which  it  can  draw  the  train  of  200 
passengers,  as  given  in  detail  above 159}  feet. 

By  formula  (4)  we  have  for  same  data  a  maximum 
grade  of. 109     « 

By  formula  (1)  we  have  the  maximum  load  of  same  en- 
gme  up  a  grade  of  150  feet 79    tons. 

By  formula  (3)  for  same  data  we  have  a  maximum  load  of         66}   " 
For  a  20-ton  engine  on  six  drivers: 

The  total  adhesive  weight  will  now  be 44,800    lbs. 

By  formula  (2)  we  have  the  maximum  grade  up  which 

it  can  draw  a  load  of  76  tons 261    &eX 
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By  formula  (4)  a  maximum  grade  of ^  181  feet 

By  formula  (1)  with  same  data  we  have  for  a  grade  of 

150  feet  a  maximum  load  of 124  tons. 

By  formula  (3)  with  same  data,  a  maximum  load  of.  —  89  " 

For  a  22-ton  engine  on  four  drivers: 

The  total  adhesive  weight  is  about 31,500  lbs. 

By  formula  (1)  maximum  load  on  level 787 J  tons. 

By  formula  (3)  maximum  load  on  level : 563  " 

By  formula  (2)  the  maximum  grade  up  which  it  can 

draw  a  load  of  76  tons  is 178  feet 

By  formula  (4)  it  is 122  " 

By  formula  (1)  the  maximum  load  that  this  engine  can 

draw  up  a  150-feet  grade  is 87  tons. 

By  formula (3)  it  is. 62J  " 

For  a  22-ton  engine  on  six  drivers : 

The  total  adhesive  weight  is 49,280  lbs. 

By  formula  (1)  the  maximum  load  on  a  level  is 1,232  tons 

By  formula  (2)  the  maximum  grade  up  which  it  can  draw 

aloadof  76  tons  is 289  feet 

By  formula  (4)  the  maximum  grade  for  same  load  is. . .  201  " 
By  formula  (1)  the  maximum  load  this  engine  can  draw 

up  a  grade  of  150  feet  is 137  tons. 

By  formula  (3)  the  maximum  load  for  150  feet  grade  is  98  " 

For  a  24-ton  engine  on  four  drivers : 

The  total  adhesive  weight  is • .  34,406  lbs. 

By  formula  (1)  the  maximup  load  on  a  level  is 860  tons. 

By  formula  (3)  the  maximum  load  on  a  level  is 615  " 

By  formula  (2)  the  maximum  grade  up  which  this  engine 

can  draw  a  load  of  76  tons  is. 196  feet 

By  formula  (4)  the  maximum  grade  for  7^  tons  is 135  " 

By  formula  (1)  the  maximum  Toad  this  engine  can  draw 

up  a  grade  of  150  feet  is 95  tons. 

By  formula  (3)  the  maximum  load  for  same  grade  150  § 

feetis : 68J  • 

For  a  24-ton  engine  on  six  drivers : 

The  total  adhesive  weight  is 53,760  lbs. 

By  formula  (2)  the  maximum  grade  up  which  this  engine 

can  draw  a  load  of  76  tons  is 317  feet 

By  formula  (4)  the  maximum  grade  for  same  load  is 221  " 

By  formula  (1)  the  maximum  load.this  engine  can  draw 

up  a  grade  of  150  feet  is 149  tons. 

By  formula  (3)  the  maximum  load  up  same  grade  is. . . .  106J  " 
By  formula  (1)  the  maximum  load  this  engine  can  draw 

up  a  200-feet  grade  is 115J  " 

By  formula  (3)  the  maximum  load  up  same  grade  is. . . .  83  " 

By  formula  (1)  the  maximum  load  up  275  feet  grade  is.  86|  " 

By  formula  (3)  the  maximum  load  up  same  grade  is 62  " 

For  a  30-ton  engine  on  four  drivers : 

The  total  adhesive  weight  is 43,008  lbs. 

By  formula  (1)  the  maximum  load  on  a  level  is 1,075  tons* 

By  formula  (3)  the  maximum  load  on  a  level  is. 770  ** 
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By  formula  (2)  the  maximnm  grade  for  load  of  76  tons  is .  260  feet. 

By  formula  US  the  maximum  grade  for  76  tons  is 173     " 

By  formula  (1)  the  maximum  load  up  a  grade  of  150 

feet  is .• 1 1 9  J  tons. 

By  formula  (3)  the  maximum  load  for  same  grade  is 85     ^* 

By  formula  (1)  the  maximum  load  on  a  200-feet  grade  is .  93^  ** 

By  formula  (3)  the  muximum  load  on  a  200-feet  grade  is .  67     " 

For  a  30-ton  engine  on  six  drivers : 

The  total  adhesive  weight  is 67,200   lbs. 

By  formula  (1)  the  maximum  load  on  a  level  is 1|680   tons. 

By  formula  (2)  the  maximum  grade  up  which  this  engine 

can  draw  a  load  of  76  tons  is 401   feet. 

By  formula  (4;  the  maximum  grade  for  the  same  load  is.  281     << 
By  formula  (1)  the  maximum  load  this  engine  can  draw 

up  a  grade  of  160  feet  is 186  tons. 

By  formula  (3)  the  maximum  load  for  same  grade  is 133^    ** 

By  formula  (1)  the  maximum  load  for  grade  of  200 

feet  is 146      «* 

By  formula  (3)  the  maximum  load  for  the  same  grade  is .  104^    << 

Curvei. 

On  the  Virginia  Central  road  there  are  curves  of  300  feet  radius 
on  a  grade  of  328  feet  per  mile. 

On  a  level,  trains  run  on  curves  of  300  feet  radius  at  a  velocity  of 
20  miles  per  hour. 

A  radius  of  150  feet  is  practicable,  and  even  less  ;  but  in  such  cases 
the  velocity  of  the  train  must  be  greatly  diminished. 

There  are  various  formulae  for  the  calculation  of  the  resistance  on 
curves,  but  the  simple  inspection  of  a  wheel  that  has  been  some  little 
time  in  use  will  show  the  maccuracy  of  the  results.  The  formulae  are 
based  upon  the  supposition  that  the  surfoce  of  the  tire  is  conical ;  this 
shape  is  soon  destroyed  by  what  is  called  the  channelling  of  the  wheel. 

The  resistances  in  question  can  probably  be  determined  only  by  the 
result  of  many  experiments  with  a  dynanometer. 

On  the  Pennsylvania  Central  roaa  the  grade  is  reduced  on  curves 
at  the  rate  of  0.025  per  100  feet  per  degree  of  ciurvature. 

Comtruction. 

To  lay  the  rath. — The  road-bed  being  prepared,  cross-ties  placed, 
and  iron  distributed,  a  party  of  (6)  six  men  wuUay  half  a  mile  of  track 
per  day. 

The  cross-ties  should  be  prepared  with  corrosive  sublimate ;  the  sul- 
phurets  do  not  answer  a  good  purpose.  20,000  spruce  cross-ties  were 
prepared  in  this  way,  and  laid  in  1840 ;  they  are  now  perfectly  sound, 
although  the  natural  duration  of  the  wood  is  but^rc  years.  Cross-ties 
average  about  twenty-five  cents  each. 

ShalUnv  excavatims  may  be  covered  with  Workmen.  In  the  case  of 
deep  exeaoations^  where  the  earth  cannot  be  removed  laterally,  sections 
of  one-half  mile,  worked  &om  both  ends,  are  usually  moat  %^^«Xi\dr 
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geous ;  this  dUtance,  however,  will  depend  chiefly  upon  the  relation 
between  the  established  gradients  ana  the  natural  surface  of  the 
ground.  The  end  of  a  cut  composed  of  loose  gravel  or  sand  will  ac- 
commodate a  force  capable  of  moving  15  to  29,000  yards  in  a  month. 
In  one  case,  26,000  cubic  yards  of  sand  were  moved  in  that  time,  the 
average  haul  being  three-quarters  of  a  mile. 

Long,  deep  cuts  of  gravel,  sand,  or  similar  deposite  can  be  opened, 
(working  two  levels  at  each  end,)  with  an  average  haul  of  one  noile,  at 
the  rate  of  15  to  25,000  cubic  yards  in  26  days. 

Ordinary  gravel  can  be  dug,  thrown  into  a  car,  and  moved  an  aver- 
age haul  o(  1,000  feet  for  12  cents  to  14  cents  per  cubic  yard;  for 
every  additional  100  feet  add  a  third  of  a  cent.  One  man  shovels  into 
a  car  15  yards  to  18  yards  per  day. 

Statement  ofweigkti^  co$t^  Sfc. 

Locomotives  weigh  from  12  tons  to  30  tons,  generally  from  20  tons 
to  24  tons.  They  cost  from  $5,000  to  $8,500;  freight-engines  being 
rather  more  expensive  than  passenger-engines.  This  includes  the 
cost  of  an  ordinary  eight- wheel  tender. 

A  tender  on  sixteen  wheels^  carrying  about  2,500  gallons  of  water,  will 
weigh  about  28,000  pounds  empty. 

A  tender  on  eight  wheels^  of  1,250  to  1,500  gallons  capacity,  weighs 
14,000  pounds  empty. 

A  tank  on  eig;ht  wheels,  holding  3,000  gallons  water,  will  weigh  less 
than  an  eight-wheel  tender,  and  cost  $650. 

A  tank  on  sixwheels,  of  2,500  gallons  capacity,  costs  $550. 

Baggage^ars  generally  weigh  16,000  pounds,  and  cost  $1,200. 

Passenger-carSf  for  50  passengens,  weigh  12,0OO  pounds,  and  cost 
$2,000. 

PoMenger-cars  for  75  passengers  weigh  14,000  pounds,  and  cost 
$2,500. 

Freight-cars  on  eight  wheels  weigh  14,000  pounds,  cost  $650,  and 
are  of  about  eight  tons  to  ten  tons'  capacity. 

Passengers  are  usually  allowed  from  50  pounds  to  80  pounds  of  bag- 
gage each. 

The  weight  of  passengers  may  be  estimated  at  150  pounds  each. 

On  the  New  England  roads  the  average  cost  of  the  transportation  of 
freight  is  1 J  cent  per  ton  per  mile. 

The  transportation  of  passengers  costs  about  1 J  cent  each  per  mile. 

This  is  the  average  of  the  actual  running  cost,  and  does  not  cover 
depreciation  of  the  road ;  to  provide  for  this,  and  to  secure  a  fair  profit, 
it  IS  generally  stated  that  the  freights  and  fares  charged  must  be  double 
the  amounts  given  above. 

In  Massachusetts  the  average  cost  of  repairing  locomotives  is  (per  an- 
num) 6i  cents  per  mile  run.  For  repairing  tracks,  exclusive  of  iron 
renewals,  llj  cents. 

The  average  durability  of  iron  in  Massachusetts  is  not  more  than  10 
years ;  old  rails  are  rerofled  at  a  cost  of  $25  per  ton ;  the  ends  may  be 
rewelded  for  $5  per  ton.  In  this  connexion  it  may  be  remarked  that 
the  ends  of  the  raQs  first  give  way,  as  a  general  rule ;  they  are  repaired 
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by  cutting  off  the  injured  part  of  the  up{)er  flange  and  welding  on  a 
piece  of  **  Swedes"  bar-iron.  Small  injuries  in  the  middle  part  of  the 
rail  may  be  repaired,  economically,  in  the  same  manner. 

The  average  waste  of  steam  while  engines  are  at  rest,  stopping  on 
the  road,  steaming  up,  &c.,  is  one-third  of  the  whole  amount  generated, 

In  Massachusetts  engines  usually  run  with  a  pressure  of  100  pounds 
in  the  boiler.     The  strength  of  the  boiler  is  from  350  to  500  pounds. 

Rails  are  now  rolled  from  18  feet  to  23  feet  in  length ;  on  the  New 
England  roads  they  average  about  60  pounds  to  the  yard ;  90  pounds 
to  me  yard  is  recommended  by  many  engineers  as  the  proper  weight 
for  the  Pacific  railway. 

A  cast-iron  wheel  of  the  ordinary  size  will  safely  bear  a  weight  of 
li  ton. 

Bridges. 

The  railway  wooden-truss  bridges  cost  fh)m  $30  to  $36  per  running 
foot.  • 

200  feet  has  been  found  to  be  about  the  maximum  length  that  it  can 
safely  have;  many  engineers  prefer  redubing  the  spans  to  50  feet. 

Iron  bridges  have  been  successfully  and  economically  used  on  some 
railways,  and  cost  $40  per  foot. 

Many  engineers  prefer,  whenever  it  is  possible,  using  culverts  arid 
high  embankments  to  the  employment  of  bridges,  as  being  the  safer 
and  mSre  economical  plan.  This  course  has  been  adopted  with  em- 
bankments as  high  as  160  feet 

Water  anifud. 

The  capacity  and  weight  of  tenders  and  tanks  will  be  found  on 
page  19. 

To  suppjly  a  passenger  train,  of  200  passengers,  for  25  miles,  under 
ordinary  circumstances  of  track,  &c.,  there  will  be  required,  of — 

Water 1,250  gallons. 

Wood  (such  as  pine) 1.44  cord. 

Or  of  coal  (anthracite) 0.64  ton. 

Or  of  coke 0.62  ton. 

To  supply  same  train  100  miles — 

Water 5,000  gallonsl 

Wood 5.76  cords.  , 

Or  coal  (anthracite) 2.56  tons. 

Or  coke 2.48  tons. 

The  quantity  of  anthracite  as  given  above  is  on  the  supposition  that 
4etram  makes  no  long  stops;  in  that  case,  the  amount  would  have  to 
^increased. 

The  average  of  six  trips  on  the  BqiKm  and  Maine  railway  gives  the 
Hbwing  result: 

A.  bad  of  170.5  tons  (weight  of  cars  and  freight,  exclusive  of  engine 
^  tender,  in  tons  of  2,000  pounds)  was  drawn  74  miles,  at  a  velocity 
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of  14.6  mfles  per  hour,  with  an  expenditure  of  4,654.5  pounds  of  oii- 
tkracite^  and  3,348  gallons  of  water. 

The  average  of  eight  trips  gave  as  a  result  that  10.59  pounds  of  an- 
thracite evaporate  7.48  gallons  of  water,  or  0.78  ton  to  1,25§  gallons  of 
water. 

The  trip  with  Cumberland  coal  indicated  that  9.19  pounds  of  it  will 
evaporate  7.48  gallons  (1  cubic  foot)  water,  or  0.64  ton  to  1,250  gallons 
of  water. 

On  the  same  road  the  average  of  10  trips  results  as  follows : 

A  load  of  210  tons  (as  above)  was  drawn  74  miles,  at  a  velocity  of 
14.1  miles  per  hour,  with  an  expenditure  of  3.4  cords  ofwood^  and  3,734 
gallons  of  woBlfr. 

These  esgperiments  were  conducted  in  the  winter  season,  and  the 
track  was  more  or  less  obstructed  by  snow  and  ice,  giving  a  very  un- 
&vorable  state  of  the  rail. 

1  cord  of  beach  evaporates  1,621  gallons  water. 
1  cord  of  spruce  •     **  1,200  " 

1  cord  of  hemlock     **         1,028  " 

1  cord  of  pitch-pine   "  994       .     " 

1  cord  of  white-pine  "  906  " 

Cottofirwood  can  be  used,  but  is  one  of  the  least  valuable  species  of 
timber  as  a  steam-generator  per  pound ;  and  its  specific  gravity  is  very 
low. 

The  result  of  a  year's  work  on  the  Central  road  of  Georgia  shows 
that  one  cord  of  wood  was  used  for  every  sixty-six  and  four-tenths  miles 
run  on  the  road. 

As  pine  wood  is  corded  on  the  tender,  one  cubic  foot  will  evaporate 
one  cubic  foot  (7.48  gallons,  or  62  J  pounds)  of  water. 

One  cord  southern  pine  weighs  3,180  pounds. 

One  cord  common  dry  pine  weighs  2,616  pounds. 

For  passenger  trains  the  water  stations  are  usually  about  25  miles 
apart. 

For  freight  trains  12  to  15  miles  is  found  a  convenient  distance  for 
replenishing  the  supply. 

Over  ordinary  grades,  say  30  feet  to  40  feet,  there  would  be  no 
difficulty  in  carrying  water  and  fuel  for  100  miles,  either  by  using  ad- 
ditional tenders,  or  large  ones  made  for  the  especial  case,  or  tanks ; 
the  weight,  &c.,  of  these  being  given,  it  becomes  a  simple  matter  of 
calculatmg  the  extra  weight  to  be  drawn  in  any  given  case. 

A  partial  remedy  would  be  to  condense  the  exhaust  steam.  This 
has  been  done  in  Scotland  to  a  certain  extent. 

In  ascending  heavy  grades  water  is  required  oftener  than  usuaL 
Thus  on  the  heavy  grades  of  the  Baltimore  and  Ohio  road  (116  feetj 
water  is  taken  every  eight  miles;  on  the  Western  Massachusetts  road 
the  water  stations  are  10  to  12  miles  apart  on  the  heavy  grades.  It  is 
to  be  remarked  that  on  this  road  the  average  consumption  of  wood  is 
not  greater  than  on  others  of  less  heavy  grades. 

When  the  track  is  obstructed  by  snow  it  becomes  necessary  for  the 
passenger  trains  to  take  in  wood  and  water  oftener  than  usual,  using 
about  Qouble  the  ordinary  amount. 
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Boston  and  Worcester  road. 

Length,  45  miles;  maximum  grade,  37^  feet;  minimum  radius,  541 
feet.  This  distance  is  accomplished,  by  trains  of  four  to  six  passenger 
cars,  in  IJ  hour;  consuming  Ij  cord  of  wood,  and  evaporating  1,200 
gallons  of  water;  water  is  taken  once  on  the  road. 
Freight  trains  with  maximum  loads  take  water  every  12  to  15  miles. 
^An  engine  has  run,  with  a  train,  from  Boston  to  Worcester  and  back 
(90  miles)  with  one  cord  of  wood. 

Boston  and  Providence  road. 

Length,  43i  miles ;  maximum  grade,  37  J  feet. 

Trains  of  four  to  six  passenger-cars  run  at  velocity  of  25  miles, 
maintaining  the  same  up  the  maximum  grade ;  they  consume  3,500 
pounds  of  wood,  and  evaporate  10,000  pounds  of  water;  take  water 
once  on  the  road,  but  no  wood. 

Freight  trains  as  on  Worcester  road. 

In  severe  snow  storms  passenger  trains  drawn  by  two  or  more 
engines  take  "^aiev  every  12  to  15  miles. 

Pennsylvania  Central  road. 

Passenger  trains  wood  and  water  at  from  20  to  80  miles ;  freight 
trains  at  au  average  of  10  miles. 

Boston  and  Maine  road. 

Trains  of  four  to  seven  cars  at  velocities  from  24  to  34  miles  per 
hour;  lake  water  every  20  miles. 

Boston  and  Lowell  road. 

Length,  26  miles. 

Passenger  trains  pass  over  this  distance  in  one  hour ;  take  neither 
wood  nor  water;  evaporate  1,100  to  1,200  gallons,  and  consume  three- 
fcurths  of  a  cord  of  pme. 

Freight  trains  carrying  maximum  loads  due  the  engine  take  water 
once  on  the  road,  and  travel  with  velocity  of  12  mUes  per  hour. 

Burlington  to  Rutland. 

Distance,  67  miles. 

Passenger  trains  take  wood  and  v^ater  once. 

Freight  trains  take  wood  and  water  four  times. 

Rutland  to  Bellow's  Falls. 

Distance,  53  mUes ;  maximum  grades,  60  feet. 
Neither  wood  nor  water  is  taken  in  passenger  trains;  velocity  up 
loaximum  grade,  16  miles  per  hour. 
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With  reference  to  the  transportation  of  coaT  to  be  used  as  fiiel,  it 
may  be  stated  that  the  freights  by  canal  in  New  York  and  Pennsylva- 
nia vary  from  1^  to  ly'^^  cent  per  ton  per  mile;  that  the  railroad 
freights  on  coal  average  about  1^  cent  per  ton  per  mile;  and,  finallyi 
that  in  Pennsylvania,  under  very  favorable  circumstances,  coal  can  be 
delivered  on  the  canal  boats,  at  the  mine,  broken,  screened,  and  weigh- 
ed, at  65  cents  per  ton.  Taking  the  average  weight  of  hard-wood  fit 
for  generating  steam  at  1^  ton  per  cord,  the  probable  expenses  of 
transporting  it  by  railway  would  be  2  J  cents  per  card  per  mile. 

The  experiments  before  alluded  to  on  the  Boston  and  Maine  road, 
show  that  1  ton  of  anthracite  ^1.6  cords  of  wood  (such  as  used  there;) 
or  one  cord  of  wood  =0.625  ton  of  coal,  taking  evaporating  power  as 
the  standard  of  comparison.  The  general  result  of  these  experimeDts 
was  that  coal  is  more  economical,  especially  with  heavy  loads,  than 
wood. 

The  presence  of  metallic  salts  in  water  is  injurious  to  the  boilers;  if 
in  large  quantities,  they  are  prohibitory. 

From  the  data  given  above,  it  would  seem  that  the  cost  of  transpor- 
tation of  wood  for  fuel  would  be  about  2.4  times  that  oi  coal  for  the 
same  purpose. 

It  will  be  remarked  that  freight  trains  habitually  take 'water  oflener 
than  passenger  trains;  this  anses  from  two  pnncipal  causes:  first, 
more  steam  is  wasted  in  freight  trains,  on  account  ot  the  great  deten- 
tions, &c.,  as  well  as  other  causes ;  secondly,  the  various  water-sta- 
tions seldom  give  sufl5cient  water  to  aflS)rd  a  JvU  supply  to  several 
trains;  a  little  is,  therefore,  taken  from  each,  so  that  no  one  need  be 
exhausted. 

Relations  Ifettveen  weight  of  water  and/ndf  and  maximum  load  ofengiu. 

For  a  22-toa  engine  on  4  drivers,  on  a  level: 

Weight  of  water  and  wood  for  25  miles  =  g*j  of  maximum  load  of 
engine. 

vVeight  of  water  and  wood  for  100  miles  =  j^  of  maximun^  load  of 
engine. 

Weight  .of  water  for  100  miles  and  wood  for  200  miles  =  y'gof 
maximum  load  of  engine. 

Weight  of  water  and  wood  for  200  miles  =  yV  of  maximum  load  of 
engine. 

Weight  of  water  and  coal  for  25  miles  =  yiy  of  maximum  load  of 
engine. 

Weight  of  water  and  coal  for  100  miles  =  jV  of  maximum  load  of 
engine. 

Weight  of  water  for  100  miles  and  coal  for  200  miles  =  J^  of  maxi- 
mum load  of  engine. 

\yeight  of  water  and  coal  for  200  miles  =  y^  of  maximum  load  of 
engine. 

The  maximum  load  of  this  engine,  on  a  grade  of  40  feet  per  mile,  is 
by  formula  (1)  262  tons ;  by  formula  (3)  180  tons. 
The  relative  consumption  of  fuel  and  water  on  passenger  and  freight 
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trains  is  in  proportion  to  the  resistance  to  be  overcome,  and  may  be 
determined  when  the  velocity  and  weight  of  each  train  are  known. 

CHARACTERISTICS  AND  COST   OF   SIX  RAILWAYS. 

1.  MasMchtuelts  western  road. 

Length  of  main  road,  166^  miles,  of  which  53  miles  is  double  track; 
sidings,  Scc.f  8^  miles:  equivalent  to  217  miles  single  track.  Maximum 
grade,  83  feet  for  1^  mile;  total  rise  and  fall,  2,085  feet;  minimum 
radius  of  curvature,  882  feet ;  total  degrees  of  curvature,  6,370° ;  weight 
of  rail  per  yard,  56  J  pounds  and  70  pounds  ;  33  way-stations,  59  en- 
gines, 48  passenger-cars,  17  baggage-cars,  1,666  freight  cars;  miles 
run  in  one  year,  947,382. 

Graduation  and  masonry,  per  mile  of  main  road $22,352  50 

Wooden  bridges,  (9,092},)  per  foot 88  08 

Superstructure,  per  mile  of  single  track 7,243  78 

Engineering,  per  mile  of  main  road 1,105  74 

Total  cost  of  road  in  complete  running  order,  per  mile  of 

main  road 64,214  66 

Total  cost  of  road  in  running  order,  exclusive  of  land 

damages  and  stations,  per  mile  of  main  road 60,042  52 

Velocity  of  express  trains,  35  miles ;  accommodation  trains,  28  miles ; 
freight  trains,  15  miles  per  hour. 

2.  Boston  and  Lowell  railway. 

Length  of  road,  26  miles,  all  double  track ;  branches,  sidings,  &c.y 
16}  mUes :  equivalent  to  68}  mile&  single  track.  Maximum  grade,  10 
feet  for  6^  miles;  total  rise  and  fall,  190  feet;  minimum  radius  of 
curvature,  1,975  feet;  total  degrees  of  curvature,  665^;  weight  of  rail 
per  yard,  56,  60,  63  pounds;  9  way  stations,  22  engines,  22  passen- 
ger-cars, 11  baggage-cars,  308  freight  cars ;  miles  run  in  one  year, 
275,681. 

Graduation  and  masonry,  per  mile  of  main  road $15,475 

Wooden  bridges,  (2,397  feet,^  per  nmning  foot 18  81 

Superstructure,  per  mile  of  smgle  track 4,967  60 

Engineering,  per  mile  of  main  road 1,632  35 

Total  cost  of  road,  equipment,  &c.,  in  complete  running 

order,  per  mile  of  main  road 78,636  00 

Total  cost  of  road  in  running  order,  exclusive  of  land 

damages  and  stations,  per  mile  of  main  road 39,090  34 

On  the  road  the  land  damages  and  cost  of  depots,  stations,  &c.,  were 
enormous.  Velocity  of  express  trains,  35  miles ;  accommodation,  26 
miles ;  freight,  12  iniles  per  hour. 

3.  Boston  and  Maine  railway. 

Length  of  road,  74  miles,  of  which  46  J  double  track ;  branches,  sid- 
ings, &c.,  29i  miles  :  equivalent  to  103i  miles  single  track.  Maximum 
Brade,  47i  feet  for  three-fourths  of  a  mile ;  total  rise  and  fall,  1,498 
feel;  minimum  radius  of  curvature,  1,050  feet;  total  degrees  of  curva- 
ture, 1,988^ ;  weight  of  rail  per  yard,  66  and  60  pounds  >  18  ^Ra^-s\> 
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tions ;  28  engines ;  36  passenger-cars,  13  baggage-cars,  685  freight 
cars  ;  numbei  of  miles  run  in  one  year,  616,328.  • 

Graduation  and  masonry  per  mile  of  main  road... $11,920  00 

Wooden  bridges,  (9,61 9  feet,)  per  foot 38  61 

Superstructure,  per  mile  of  single  track 9,617  67 

Total  cost,  in  complete  running  order,  per  mile  of  main 

road.. 66,668  71 

Total  cost  in  running  order,  exclusive  of  land  damages, 

stations,  &c.,  per  mile  of  main  road 38,625  78 

Velocity  of  express  trains,  36  miles  per  hour. 

Velocity  of  accommodation  trains,  24  miles  per  hour. 

Velocity  of  freight  trains,  11  miles  per  hour. 

4.  Boston  and  Providence  railway ^ 

Length,  43}  miles,  of  which  16|  double  track;  sidings,  branches. 
Sec. J  19  miles :  equivalent  to  78^  miles  single  track.  Maximum  grade, 
37}  feet ;  total  rise  and  fall,  606  feet ;  minimum  radius  of  curvature, 
1,910  feet;  total  degrees  of  curvature,  342®;  weight  of  rail  per  yard, 
66  to  68  pounds;  26  way-stations;  20  engines;  31  passenger-cars;  9 
baggage-cars;  126  freight-cars;  number  of  miles  run  in  one  year,  306,734. 

Graduation  and  masonry,  per  mile,  main  road $17,626  60 

Wooden  bridges,  per  ninmng  foot 32  00 

Iron  bridges,  per  running  foot 40  00 

Superstructure,  per  mile,  single  tract 8,390  76 

Engineering,  per  mile,  main  road S,294  Od 

Total  cost  in  complete  running  order,  per  mile,  main 

road - 81,273  00 

Total  cost  in  running  order,  deducting  land  damages, 

stations,  &c  ,  per  mile,  main  road 67,397  00 

Velocity  of  express  trains 34}  miles  per  hour' 

Velocity  of  accommodation  trains 26      "  ** 

Velocity  of  freight  trains 14      "  " 

6.  Vermont  Central  road. 
Lengthy  124  miles. 

Graduation,  per  mile , $14,617  00 

Masonry  ana  bridges 6,699  00 

Superstructure,  per  mile 8,694  00 

Engineering 928  00 

Total  cost  m  complete  running  order,  per  mile 66  686 

Total  cost  per  mile,  excluding  land,  stations,  &c 49  862 

6.  JN.  Y.  Northern  road. — Ogdemburg. 
Length,  118  miles. 

Grading  and  masonry,  per  mile $16,667  OO 

Superstructure 9,646  00 

Bndges ! 1,203  00 

Engineering. ...! 1,099  00 
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Total  cost  per  mile^  in  complete  running  order $40,006  00 

Total  cost  per  mile,  exclusive  of  land,  stations,  &c 34,810  00 

Average  of  the  six  preceding  roads. 

Graduation  and  masonry,  per  mile.  1 $17,343  00 

Wooden  bridges,  per  runnmg  foot 31  90 

Iron  bridges,  per  running  foot 40  00 

Superstructure,  including  iron,  per  mile,  single  track. . .  8,042  60 

Engineering,  per  mile,  main  road 1,411  60 

Total  cost  per  mile,  main  road,  in  complete  running  order  62,661  00 
Total  cost,  per  mile,  main  road,  in  running  order,  exclu- 
sive of  land  damages,  stations,  &c 46,619  00 

Average  of  ff teen  New  England  roads. 

Engineering,  per  mile  of  main  road $1,041  00 

Total  cost,  per  mile  of  main  road,  exclusive  of  land 

damages,  stations,  &c 36,306  00 

The  average  of  36  Massachusetts  roads  gives  as  the  velocity  of  pas- 
senger trains  23.8  miles  per  hour,  and  as  th^  velocity  of  freight  trains  13 
miles  per  hour;  and  the  average  cost  per  mile  of  1,416  miles  of  road 
in  the  same  State,  as  $43,669  86  per  mile  of  main  roads. 

DepotSj  S(c. 

For  a  large  depot  of  an  important  road  an  area  of  about  60  acres  is 
necessary,  to  accommodate  all  the  requisite  shops,  sheds,  storehouses, 

ace. 

For  ordinary-way  stations,  about  6  to  10  acres. 

An  engine  house  for,  say,  7  engines,  costs,  with  turn  tables, 

about $3,600 

A  common  way-station  house,  about 1 ,600 

Repairs  and  inspection  of  track. 

It  is  generally  the  case,  on  our  roads,  that  one  man  carefully  inspects 
about  two  miles  of  track  every  day.  He  makes  all  the  small  repairs 
that  are  necessary. 

By  the  use  of  hand- cars  from  five  to  ten  miles  of  track  could  be 
daily  inspected  by  one  party. 

Tunnels. 

"It  is  a  rule  which  may  be  regarded  as  generallv  applicable, 
that  to  make  a  cutting  more  than  sixty  feet  deep  would  be  costlier 
than  to  *bore,'  unless  the  material  is  required  for  a  neighboring  em- 
bankment. Economy  is  the  principal  test  in  these  matters ;  for  in  the 
present  advanced  stage  of  engineering  a  tunnel  may  be  made  of  almost 
any  length,  and  through  almost  any  substance,  from  granite  rock  to 
quicksand;  and,  therefore,  the  nature  of  the  ground  can  hardly  be  said 
to  oppose  any  other  obstacle  than  that  occasioned  by  the  cosl«" 
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There  is,  however,  an  instance  of  an  excavation  HO  feet  in  depth  in 
sand. 

Shafts  are  usually  sunk  along  the  line  of  the  tunnel  at  from  500  ta 
1,000  feet  apart.  On  the  Blaisy  tunnel  one  shaft  is  646  feet  in  depth; 
on  the  Nerthe  tunnel  one  of  610  feet. 

It  is  now  a  quite  generally  received  opinion,  that  shafts  are  not  so 
necessary  for  the  ventilation  of  the  tunnel  after  its  completion  as  was 
formerly  supposed  to  be  the  case.  Where  it  was  proposed  to  use 
machinenr  ior  excavating,  a  tunnel  of  7.5  miles  has  been  prqfected 
without  the  use  of  shafts. 

Shafts  are  usually  from  7  to  11  feet  in  diameter. 

The  largest  tunnel  of  which  I  can  find  a  record  is  one  in  the  district 
of  Schemnitz,  in  Hungary.  Its  length  is  variously  stated  at  from  10  to 
11^  miles.  It  is  used  toi  draif  an  extensive  series  of  mines,  and  also 
for  the  transportation  of  ore  on  railway  cars. 

The  longest  tunnelof  large  dimensions  which  I  find  recorded  as 
having  actually  been  completed  is  one  in  France.  It  is  3^  miles  long, 
and  a  little  more  than  26  feet  in  diameter;  54  shafts  were  employed. 

The  section  of  railway  tunnels  varies  considerably  in  diflferent 
countries  and  on  difierent  j^oads.  The  dimensions  of  several  will  be 
found  in  the  tables  which  follow. 

Several  machines  for  the  excavation  of  tunnels  have  been  invented. 
It  does  not  appear  that  any  of  them  have  proved  successful ;  so  that  in 
estimating  the  time  necessary  to  construct  any  proposed  tunnel  it  vnll 
be  safer  to  base  the  calculation  upon  the  results  of  works  actually 
Completed. 

As  a  general  thing,. headings,  as  they  are  called — small  tunnels  in 
fact — are  first  driven  through,  and  afterwards  enlarged,  to  form  the 
large  tunnel.  This  method  of  proceeding  has  great  advantages  in 
some  localities,  but  is  not  always  resorted  to. 

The  grades  can  be  so  arranged  in  railway  tunnels  as  to  facilitate  the 
drainage  during  the  construction  by  establishing  a  summit  in  the  mid- 
dle of  the  tunnel,  thus  allowing  the  water  to  run  out  at  each  end  without 
interfeting  with  the  work;  there  are  instances  of  great  embarrassment 
caused  by  the  neglect  of  this  simple  precaution. 

In  France  there  are  56  tunnels  on  railways,  8  canals;  36  of  which 
have  an  aggregate  length  of  45.4  miles.  The  largest  of  small  size  is 
7.45  miles,  and  that  of  large  dimensions  3.5  miles.  The  Rolien  and 
Havre  road  has  eight  tunnels ;  Paris  and  Lyons  also  eight. 

The  aqueduct  from  t'ae  Durante  to  Marseilles  has  three  tunnels, 
whose  aggregate  length  is  10.5  miles. 

That  through  the  Taillades  had  7,320  gallons  of  water  pumped  out 
per  minute  during  a  part  of  the  time  it  was  under  construction. 

The  Nerthe  tunnel,  near  Marseilles,  is  15,155  feet  long ;  has  twenty- 
four  shafts,  whose  aggregate  length  is  7,589  feet — the  deepest  beinff 
610  feet.  It  is  in  very  hard  limestone  rock ;  is  29^  feet  high  by  26| 
feel  wide.  The  shafts  are  lined  with  masonry;  a  portion  of  the  body 
of  the  tunnel  is  lined  with  masonry,  one,  two,  and  three  bricks  thick; 
another  portion  is  not  lined  at  all.  A  semi-circular  brick  aqueduct,  4i 
inches  in  diameter,  runs  the  whole  length  of  the  tunnel  under  the  floor. 
The  time  occupied  in  the  construction  is  not  stated. 
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The  cost  of  the  Nerthe  tunnel  was  as  follows: 

For  mining  the  body  of  the  tunnel $705,982  20 

For  mining  the  shafts 109,081  08 

Masonry  for  the  shafts 49,069  31 

Lining  for  the  body  of  the  tunnel 423,711  18 

Cost  of  aqueduct 10,607  10 

Total  cost  of  the  tunnel 1,298,450  87 


The  average  cost  of  excavating  the  shafts,  which  are  nine  feet  ten 
inches  in  clear  diameter,  was  $43  per  yard  down;  the  average  cost  of 
the  lining  of  the  shafts  was  $19  40  per  yard  down.  The  deepest  shaft 
cost,  on  the  average,  $73  per  yard  down,  completed. 

Cost  of  mining  3ie  body  of  the  tunnel,  $139  76  J  per  running  yard. 

On  the  German  railways  are  ten  tunnels. 

The  great  ^^gallerie  d^ecouUmenf*  of  the  Clansthal  mines,  through  the 
Hartz  mountains,  is  6.5  miles  long.  It  was  commenced  in  1777  and 
completed  in  1800,  (twenty-three  years,)  and  cost  a  little  more  than 
$350,000.  Some  authorities  state  this  tunnel  to  be  75  miles  long.  Its 
dimensions  are  not  given,  but  it  is  probably  small. 

In  Sardinia  there  is  a  tunnel  two  miles  long,  through  Mt.  Giovi,  on 
the  Genoa  and  Turin  railway.  On  this  road,  in  25  miles  through 
the  Appenines,  are  nine  tunnels. 

In  Austria  the  8ommerung  tunnel  is  one  mile  long. 

England  has  48  canal  tunnels  of  an  aggregate  length  of  40  miles,  the 
largest  being  over  three  miles,  on  the  Huddersfield  canal.  She  has 
also  79  railway  tunnels;  49  of  which  amount  to  33  miles,  the  longest 
being  three  miles. 

The  London  and  Birmingham  railway  has  eight  tunnels;  London 
and  Dover,  five ;  Newcastle  and  Dover,  five. 

The  Woodkead  tunnel,  between  Manchester  and  Sheffield,  is  a  little 
more  than  three  miles  long.  It  has  five  shafts  ten  feet  in  diameter, 
which  vary  from  400  to  600  in  depth.  The  character  of  the  rock  is 
granitic,  being  "  mill-stone  rock."  The  tunnel  was  about  five  years 
m  construction,  and  its  whole  cost  was  $1,026,705. 

Uppingham  tunnel,  1,320  feet  in  length,  cost  $120  per  lineal  yard. 

Saltwood  tunnel,  in  very  wet  sand,  cost  $624  43  per  lineaPyard. 

The  United  States  have  67  tunnels  on  canals  and  railways,  the 
bngest  of  which  is  about  one  mile.  Details  are  difficult  to  obtain. 
Many  of  them  are  short,  however. 

Baltimore  and  Ohio  road  has  16  tunnels;  Parkersburg  road,  17; 
Hempfield,  seven. 

The  old  canal  tunnels  cost,  on  an  average,  about  $17  77  per  running 
yard. 

Those  of  ordinary  nze/or  raUvoays  cost  from  $88  per  lineal  yard,  for 
those  in  soft  sandstone  not  requiring  a  lining  of  masonry,  to  $444  and 
$710  per  yard,  in  very  loose  groimd,  such  as  quicksand,  &c.,  requiring 
a  very  thick  lining. 

Ordinary  brick  lining  costs  from  $8  to  $9  per  cubic  yard,  including 
centering. 
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The  shafts  for  the  Blechingly  tunnel,  10,6  feet  in  diameter,  sunk  in 
blue  clay,  and  lined,  cost  $68  44  per  yard  down.  The  longest  shaft 
is  97  feet. 

Those  of  the  Blaisy  tunnel  cost,  lined,  $139  11  per  yard  down.  Th^ 
soil  was  of  clay,  chalk,  and  loose  earth.  Deepest  shaft,  646  feet,  and 
few  less^than  328  feet.  , 

The  costs  of  shafts  vary  in  proportion  to  their  depth,  &c. 

The  cost  of  those  in  the  Black  Rock  tunnel.  Pa.,  in  hard  slate,  was 
$79  60  per  yard  down,  or  $18  72  per  cubic  yard.  The  shafts  were 
seven  feet  in  diameter,  and  139  feet  deep. 

The  cost  per  cubic  yard  of  excavating  tunnels  has  been  in  the— 

Black  Rock,  hard  grey  wacke  slate,  (U.  S.) $6.60 

Lehigh,  very  hard  granite,  (U.  S.) 4.36 

Schuylkill,  slate,  (U.  S.) 2.00 

Union,  slate,  (U   S.) 2.085 

Blisworth,  blue  clay,  lined,  (Eng ) 1.545 

Box,  freestone,  marble,  clay,  &c.,  lined,  (Eng.) 3.464 

Blaisy,  exclusive  of  shafts  but  including  lining,  (France) 3.176 

Blue  Ridge,  cost  per  cubic  yard 4.000 

The  Blaisy  tunnel  cost,  exclusive  of  shafts,  $108  31  per  lineal  foot. 

In  comparing  the  costs  of  tunnels  in  different  coimtries,  the  difference 
of  the  price  of  labor  should  be  considered.  This  has  not  been  done  in 
any  of  the  examples  here  given ;  the  actual  cost  in  ^s,  &c.,  being  sim- 
ply reduced  to  dollars. 

The  time  required  to  drive  the  heading  of  the  Black  Rock  tunnel  was 
1,243  days  and  1,144  nights,  or  2,387  spaces  of  12  hours  each,  for 
1,782.5  feet  in  length  of  tunnel. 

For  details  of  this  tunnel,  see  the  following  tables. 

In  the  Kilsby  tunnel,  a  working  shaft  129  feet  deep,  much  trouWed 
with  water,  was  finished  in  seven  or  eight  weeks. 

In  hard  rock,  where  continual  blasting  is  required,  two  expert  miners 
can  run  a  **  branch"  40  inches  by  32  inches,  to  the  length  of  10.5  inches 
in  12  hours. 

A  tunnel  cannot  be  pushed  further  than  600  feet,  without  resorting' 
to  artificial  means  of  ventilation. 

Ventilation  is  found  to  be  better  in  cold  weather  than  in  warm. 

Headin|s  are  about  12  feet  high ;  width  at  base,  that  of  tunnel  at 
that  height. 

In  table  on  succeeding  page — 

P.  L.  means  partly  lined  with  masonry. 

L.  "  lined  with  masonry. 

N.  L.   **  not  lined  with  masonry. 

Z.  "  not  stated. 

S.  **  has  shafts. 

S.  S.  "  supposed  to  have  shafts. 

C.  "  average  depth. 

a.         "         average  per  running  foot  taken  from  total  cost 

D.  "        was  constructed  to  drain  the  lakes  in  the  valley  of 

Mexico,  to  prevent  overflows. 


» 
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Measures  are  in  feet  and  decimals. 

Time  in  working  days. 

Cast  in  dollars  and  decimals. 

(X.)— For  details  of  construction  of  Kilsby  tunnel,  see  American  Rail- 
road Journal,  vol.  I,  new  series,  (1838,)  page  229,  eU  seq. 
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A  tunnel  has  been  projected  at  Mt.  Cenis,  on  the  line  of  the  Lyons  and 

Turin  railway  of  the  length  of  7.6  miles;  the  gradient  in  the  tunnel 

U)be  106  feet  to  the  mile;  the  section  of  the  tunnel  to  be  19  by  24 

-ftet;  no  shafts  to  be  used.     By  the  aid  of  machinery  it  was  expected  to 

^iomplete  this  work  in  five  years,  at  an  expense  of  $2,615,000. 

The  inventor  of  the  machine  and  the  engineer  of  the  road  is  the 
Chevalft  Mause.  His  plans  and  estimates  were  submitted  to,  and 
approved  by,  a  board  of  eminent  engineers  and  geologists,  among 
whom  was  the  celebrated  Mr.  Robert  Stevenson. 

The  tunnel  projected  through  the  Hoosack  mountain  was  to  have 
been  4i  miles  long,  23  feet  by  22  feet ;  two  shafts  about  860  feet  and 
750  feet  deep,  10  feet  in  diameter.  The  cost  variously  estimated  at 
from  $2,000,000  to  $3,000,000.  Time  estimated  by  different  engineers 
at  from  4  J  ears  to  10  years.  The  machinery  designed  for  boring  did 
not  succeed,  and  the  project  has  not  as  yet  been  commenced  seriously. 

At  the  crossing  of  the  Blue  Ridge  by  the  Virginia  Central  railroad  there 
are  four  tunnels.  The  main  tunnel  is  4,280  feet  in  length ;  has  been  four 
years  under  construction,  and  is  estimated  to  require  two  years  more 
to  complete  it.  No  shafts  are  used.  It  is  ventilated  by  machinery. 
A  portion  of  it  is  lined.  It  is  for  a  single  track,  and  is  in  the  clear  21  feet 
high  by  15  feet  in  width.  Where  lined,  the  abutments  of  the  lining  are 
4  feet  thick ;  the  arches  3  feet  thick.  The  excavation  in  these  places  is 
26  feet  high  by  23  feet  wide. 

A  portion  of  one  of  the  small  tunnels  is  through  a  very  difficult  for- 
mation of  loose  rock  and  earth.  In  the  main  tunnel  much  trouble  is 
experienced  from  the  water. 

The  main  tunnel  is  700  feet  below  the  crest  of  the  mountain  through 
which  it  passes.  The  workmen  are  arranged  in  three  reliefs,  and  work 
night  and  day.  No  machinery  is  used  for  boritig  or  excavating.  It  is 
the  opinion  of  the  engineer  that  no  machinery  can  be  applied  when  the 
tunnel  requires  lining,  for  want  of  space.  He  states  that  no  excavating 
machine  has  yet  been  successfuL 

Snow. 

The  roads  in  Massachusetts,  with  rare  exceptions,  find  little  diflficulty 
in  clearing  the  track  from  snow  in  the  course  of  one  day.  They  only 
tail  to  do  so  when  the  snow  drifts  badly,  and  packs  hard. 

To  open  the  road,  from  two  to  five  engines  are  attached  to  each  train, 
with  a  snow  plough  in  front.  The  train  pushes  through  until  stopped, 
when  it  backs  off  and  again  advances. 

Snow  to  the  depth  of  five  or  six  feet,  as  a  maximum,  can  be  cleared 
in  this  manner.  With  higher  ploughs  and  additional  power,  it  is  pos- 
sible that  slightly  greater  depths  of  light  snow  may  be  worked  through. 

Snow  a  ib.jt  deep  does  not  present  a  very  great  obstacle — that  is  to 
say,  the  train  makes  regular  progress  at  reduced  speed.  • 

Embankments  are  far  less  obstructed  than  cuts. 

Cuts  of  20  feet  deep,  and  upwards,  are  less  obstructed  than  those  of 
from  five  to  ten  feet. 

Abngside  of  cuts  like  the  latter^  snow  fences  are  used.    TYie^e  ^xe 
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board  fences,  about  eight  feet  high,  placed  some  twelve  feet  back  froict 
the  edge  of  the  excavation. 

Drifting  snow  obstructs  a  train  far  more  than  a  settled  fall;  for  when 
the  engine  is  brought  to  a  state  of  rest,  and  finds  it  necessary  to 
"back"  in  order  to  obtain  a  new  impetus,  the  snow  blows  in  under  the 
wheels,  and  sometimes  "blocks"  the  train  so  that  it  cannot  move 
either  way.  In  such  cases  a  large  manual  force  is  necessary^  clear 
all  the  wheels  at  once. 

Men  and  shovels  are  always  carried  on  the  train,  when  the  fall  of 
snow  is  great,  in  order  partially  to  open  heavy  drifts  and  to  provide  for 
the  contingency  of  the  train  being  blocked. 

Freight  trains  should  be  discontinued  until  the  road  is  opened;  the  • 
work  being  done  hj  the  passenger  trains. 

Light  dry  snow  is  by  no  means  so  serious  an  obstacle  as  wet  heavy 
snow,  except  in  regard  to  its  liability  to  drift. 

In  opening  the  road  over  heavy  gradients  commence  working  from 
the  summit. 

When  the  snow  opposes  a  considerable  resistance  the  engines  use 
about  double  the  usual  quantity  of  fuel  and  water. 

Snow-ploughs  are  generally  of  two  sizes ;  the  larger  size  are  from 
nine  to  ten  feet  high,  and  about  seven  feet  broad;  the  smaller  are  about 
four  feet  high  by  seven  feet  broad,  and  are  sometimes  of  iron. 

Freights. 

Average  freights  during  last  eight  years  from  Calcutta  to  Boston  $15 
per  ton. 

Average  for  same  time  from  Calcutta  to  London  $17  per  ton. 

From  Canton  to  the  United  btates  $10  to  $18  per  ton. 

From  Canton  to  England  $26  per  ton. 

From  Shanghai  to  the  United  States  $10  to  $20  per  ton. 

From  Shanghai  to  England  $26  to  $30  per  ton. 

Freights  from  Boston  to  San  Francisco  average  since  1849  $22  per 
ton.     At  present  $12  per  ton. 

Average  freight  from  China  and  East  Indies  to  San  Francisco  $13 
per  ton. 

Silks  usually  pay  $5  per  ton  more  than  teas. 

Cattle^  ^. 

The  total  number  of  live  stock  carried  over  the  Baltimore  and  Ohio 
railway  during  the  year  ending  September  30,  1854,  was  164,869,  of 
which  number  75,675  were  transported  a  distance  of  368  miles. 

At  the  same  rate  affreight  as  on  the  Baltimore  and  Ohio  road  it 
would  cost  about  $36  dollars  per  head  for  horned  cattle  from  Fort 
gmith  to  San  Francisco,  and  about  $42  per  head  from  Memphis. 

To  transport  horses  and  mules  by  railroad  from  Memphis  to  San 
Francisco,  by  way  of  Fort  Smith,  would  cost  about  $47  per  head. 


NOTE. 

Through  some  misapprehension  in  the  printing  I  had  not  the  oppor- 
tunity of  correcting  proof— -rendered  the  more  necessary,  as  I  had  been 
entirely  unable  to  revise  the  copy  from  which  the  report  was  printed. 
The  report  itself  was  likewise  incomplete. 

It  was  my  intention  to  have  stated  that,  in  making  the  examination 
of  the  reports,  I  had  had  the  benefit  of  frequent  personal  conferences 
with  the  chiefs  of  exploring  parties,  and  with  Dr.  John  Evan's  end 
W.  P.  Blake,  Esq.,  geologists,  and  that  I  had  been  greatly  aided 
thereby. 

Among  the  errors  which  should  be  corrected  are  the  following : 
page  20,  lines  7,  8,  9,  should  read — 

^'  The  total  length  of  the  route  from  St.  Paul  to  Seattle,  Puget 
sound,  by  the  Columbia  River  Pass,  is  2,025  miles  if  the  Jocko  river 
is  used  ;  if  the  Bitter  Root,  it  is  2,050  miles." 

Page  42,  the  paragraph  beginning  in  line  19  should  read  thus — 

The  characteristic  features  of  this  route  consist  in  the  table-land 
character  of  the  two  great  mountain  systems  of  the  continent,  the 
Rocky  mountains  and  the  Sierra  Nevada,  where  crossed  by  it ;  in  the 
distance  from  the  eastern  foot  of  the  Rocky  mountains  to  the  Great 
Basin,  (350  miles,)  being  here  the  least;  and  in  the  width  of  the 
Great  Basin,  whose  topographical  features  (those  technically  called 
movements  of  ground)  are  so  highly  favorable  to  the  construction  of 
a  railroad,  being  here  the  greatest,  500  miles. 

Page  84,  line  25,  instead  of  ^'  this  in  the  first  instance  is  one  and  a 
half  cent  per  pound  ;  and  in  the  second,  three-fourths  of  a  cent  per 
pound,"  read — 

**  This  in  the  first  instance  is  six  cents  per  pound ;  and  in  the  second, 
three  cents  per  pound." 

A.  A.  HUMPHREYS, 

Capt,  Top.  Eng. 
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QHARTERMASTEB  GENERAL  U.  &  AKMT. 


UPON   THK 


COST  OF  TRANSPORTING  TROOPS  AND  SUPPLIIS 

TO 

CALIFORNIA,  OREGON,  NEW  MEXICO. 

ETC.,    ETC. 


IS 


REPORT. 


Quartermaster  General's  Office, 

Washington  City,  November  16,  1854. 

Sir:  In  reply  to  your  letter,  dated  the  Sth  instant,  asking  informa- 
tion in  regard  to  transportation,  I  have  the  honor  to  report,  in 
answer  to  the  "1st. — The  present  cost  of  transporting  troops  to  San 
Francisco  and  Fort  Vancouver,  via  the  Isthmus,  how  much  for  each 
officer  and  soldier;  stating  whether  the  price  includes  their  food,  and, 
if  not,  what  additional  amount  is  paid  for  food,  or  the  transportation 
of  their  rations  and  arms," — that  the  last  troops  sent  to  San  Fran- 
cisco, via  the  Isthmus,  (in  May,  1854,)  their  transportation  was  as 
follows:  $225  for  each  commissioned  officer;  $150  for  each  enlisted 
soldier,  laundress,  &c. 

The  whole  were  subsisted  by  the  contractor;  100  pounds  of  bac- 
gage  allowed  to  each  person  on  the  steamers,  and  25  pounds  eaca 
across  the  Isthmus ;  all  over  the  25  pounds  across  the  Isthmus  to  be 
paid  for  at  15  cents  per  pound.  No  troops  have  been  sent  from  the 
Atlantic  coast  direct  to  Vancouver  or  Oregon,  via  the  Isthmus.  For 
those  sent  from  San  Francisco,  California,  to  Vancouver  or  Oregon,  in 
June,  1853,  $75  was  paid  for  each  commissioned  officer,  and  $40  for 
each  enlisted  soldier,  &c,,  and  $30  a  ton  for  stores.  In  December, 
1853,  $15  a  ton,  and  in  February,  1854,  $20  a  ton,  for  stores. 

From  information  received  from  New  York  since  the  receipt  of  your 
letter,  I  learn  that  the  company  now  demairds  $300  for  eacn  officer, 
and  $150  for  each  enlisted  soldier,  from  New  Orleans  to  San  Francisco, 
including  the  transit  of  the  Isthmus — extra  baggage  to  be  paid  for 
at  15  cents  per  pound. 

To  the  '*  2d. — What  is  the  cost  of  the  transportation  of  provisions,  in 
bulk,  to  San  Francisco  and  Fort  Vancouver,  via  the  Isthmus,  and  also 
via  Cape  Horn," — I  have  to  report  that  no  provisions  or  other  public 
stores,  in  bulk,  have  been  sent  to  San  Francisco  or  Fort  Vancouver, 
via  the  Isthmus ;  but  from  information  just  received  from  New  York, 
I  learn  that  the  present  charges  by  that  route  are  $14  a  ton  to  Aspin- 
wall,  $300  a  ton  (15  cents  per  pound)  across  the  Isthmus,  and  $80  a 
ton  from  Panama  to  San  Francisco — say  $394  a  ton  of  2,000  pounds. 
The  agents  of  the  line  think,  that  when  the  railroad  across  the  Isthmus 
shall  be  completed,  the  freight  across  will  not  exceed  one-fourth  of 
the  above,  $75  a  ton — say  $169  for  the  whole  distance.     Via  Cape 
Horn  to  San  Francisco,  or  Benicia,  subsistence  stores  have  been  ship- 
ped during  the  present  year  from  Baltimore  at  90  cents  per  cubic  foot, 
|4  50  per  flour-barrel ;  and  from  New  York  at  $3  70  per  barrel  for 
flour,  and  60  cents  per  cubic  foot  for  other  packages. 

To  the  **3d." — The  same  rates  will  apply  to  camp  and  garrison 
equipage  and  clothing ;  as  all  such  freight,  by  sea-going  vessels,  is 
chargea  for  by  the  cubic  foot. 


4  H:    Doc.  129. 

To  the  "4th,"  I  have  to  report  that  ordnance  and  ordnance  stores 
have  been  sent  from  New  York,  via  Cape  Horn,  in  June,  1854,  at  two 
cents  per  pound  for  ordnance,  consisting  of  heavy  guns,  carriages, 
shot  and  shells ;  in  August  at  $28  per  ton  for  the  same,  and  in  October 
at  two  cents  a  pound  for  the  heavy  ordnance ;  and  60  cents  per  cubic 
foot  for  ammunition,  and  other  boxes,  &c.  None  have  been  sent  via 
the  Isthmus. 

To  the  '^5th"  I  report,  that,  during  the  present  year,  the  contracts 
for  the  transportation  of  military  stores  of  all  kinds  are  as  follows: 

From  Fort  Leavenworth  to  El  Paso,  $14  per  100  lbs. 

From  Fort  Leavenworth  to  Fort  Fillmore,  $13  75  per  100  lbs. 

From  Fort  Leavenworth  to  Albuquerque,  $10  83  per  100  lbs. 

From  Fort  Leavenworth  to  Fort  Union,  $7  96  per  100  lbs. 

No  transportation  has  ever  been  paid  for  men,  as  they  march,  the 
only  cost  being  for  the  transportation  of  their  baggage,  subsistence, 
&c.,  on  the  route.  This  may  be  estimated  at  about  $15  per  man  io 
Albuquerque.  The  above  are  about  the  average  rates  for  several  years 
past,  and  it  may  be  presumed  will  be  those  for  the  future. 

As  to  what  was  the  cost  of  transporting  artillery  and  supplies  from 
the  city  of  New  York  to  the  northern  frontier  in  the  war  of  1812-14, 
this  office  furnishes  no  information,  and  I  think  it  would  be  extremely 
difficult,  if  not  impossible,  to  ascertain  what  were  the  average  rates. 
There  were  no  permanent  or  Macadamized  roads  in  northern  New  York 
during  that  period,  and  the  passage  of  heavy-loaded  wagons,  at  the  best 
of  times,  extremely  difficult  and  slow.  It  may  be  fair  to  presume  that 
each  ton  cost  at  the  rate  of  $5  (the  daily  cost  of  a  wagon  and  team) 
for  each  ten  miles  of  distance  from  Albany  to  the  different  points  on 
the  frontier  when  the  roads  were  in  the  best  condition,  and  double 
this  in  the  spring  and  fall  of  the  year — say  from  fifty  cents  to  one 
dollar  a  mile  for  each  ton  transported. 

For  General  Harrison's  army  on  the  northwestern  frontier,  there 
were  instances  when  the  teams,  loaded  with  forage,  not  only  consumed 
all  they  were  transporting  to  that  army,  but  had  to  draw  forage  from 
the  army  depots  to  enable  them  to  return.  Much  of  the  subsistence 
intended  for  the  army  was  also  consumed  by  th^  teamsters  and  escorts 
en  route. 

Since  writing  the  above,  I  have  information  from  New  York  that 
heavy  freight  can  now  be  sent  to  San  Francisco  at  about  $15  a  ton, 
and  30  cents  per  foot  for  measurement  goods,  and  that  a  vessel  could  be 
chartered  for  Fort  Vancouver  at  $20  a  ton.  These  rates  should  not, 
however,  be  taken  as  ruling  for  the  coming  year,  freight  of  all  kind^ 
being  extremely  low  at  this  time. 

I  have  the  honor  to  be  your  obedient  servant, 

TH.  S.  JESUP, 

Quartermaster  GeneraL 

Hon.  Jeffn.  Davis, 

Secretary  of  War. 
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86,  44,  for  **  103,485,000  "  read  "  118,191,000." 
86,  '  45,  for  "  96,465,000  "  read  <*  105,001,000." 
86,  48,  for  "  191,180,000  "  read  *<  139,806,000." 

^        99,  93,  for  "  of  the  —  and  cost "  read  "  of  the  time,  labor,  and  cost. » 

99,  95,  for  "  on  the  "  read  "  over  the." 

99,  37,  for  "  Lieut.  L  "  read  "  Lieut.  8." 

104,  43,  for  <<  Mininakan  "  read  '*  Miniwakan." 

m,  9,  for  **  tertiary  sandstone  "  read  **  strata." 

119,  13,  for  «  more  "  read  «  most." 

115,  31,  omit  **  sandstone  {?) " 

191,  11,  for  "  southwest"  read  "  south-southwest." 

199,  1,  for  « there  be  "  read  "  there  should  be." 

197,  5,  for  '*  Captain  J.  B."  read  "  Captain  G.  B.*> 

198,  last  Kne,  for  "about—"  read  "  about  30.»» 

199,  line  30,  for  «  Neveda  "  read  "  Nevada.** 

137, 3  bottom  lines,  insert  in  the  blank  spaces  the  numbers  173, 73, 100,  and  46 

138,  line  14,  for  "  practicability  "  read  «  possibiUty." 

138,  line  17,  for  "  charge  of  animals  "  read  «  charge  of  from  4  to  6  animals.** 

141,  41,  for  «  waters  "  read  «  walls." 

149,  19,  in  the  blank  before  "  milea^  tesert "  95.*' 

141,  M,  for  '*  the  range  "  read  "  Mt.  Rainier. " 

143,  33,  for  "military  "read  "railroad." 

143,  33,  in  blank  after  February  insert "  8." 

145,  96,  in  blank  after  Febniary  insert "  8." 

145,  34,  for  "  Yakinse  "  read  "  Yah-inse." 

145,  43,  for  "  Ketelas  "  read  "  Ketetas.  *> 
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Page  148,  line  96,  Btrike  oat «  5.06,  or." 

148,  87,  strike  out «  4.3,  or." 

149,  4,  for  «  extremity  *'  read  "  extremities.  ** 
149,  19,  for  •*  Methon  "  read  «  Mcthow. " 
149,  44,  for  «  Methon  "  read  '<  Metbow." 
149,  49,  for  "49*  9.6  '^  read  «  49*  96'.^ 

149,  bottom  line,  for  « it "  read  "  iu." 

153,  line  97,  in  blank  after  «  Is  soma  '^  Insert «  SO  yards.** 

154,  95,  For  '*  Yekamas  **  read  <'  Yakamas." 

155,  3,  in  blank  after «'  being"  insert « 17"  30^." 

156,  94,  for  <*  want »'  read  "  evani, " 

155,  90,  for  "  the  smallest  number  **  read  **  eacb  the  amalleat  in  nomlmr.*^ 

In  C,  No.  7,  for  **  Okanagan,"  wherever  it  oecars,  read  '*  Okinakane.' 
In  0,  Ifo.  8,  for  **  Okanagaa  "  read  "  OUnakane." 
Page  156,  line  49,  strike  out "  eighty." 

160,  4,  for  «  regular  "  read  *<  irregtilar." 

160,  9,  for  "  Manchas  "  read  "  Manilas." 

161 ,  39,  for  "  turned  "  re«d  "  burned. " 
166,  33,  for  "  Wahnum  "  read  «  Nahnnm." 
107,  ] ,  for  <*  Laimise  "  read  "  Yab-inse." 
670,  46,  for  « twenty-three  "  read  "  eighteen.*' 
179,  95,  strike  out  the  won! "  in." 

179,  99,  strike  out "  and  the." 

199,  13,  for  <<  the  next  morning  "  read  *<  and  remslnad  tntil  die  B«st  morning. '^ 

199,  33,  for  "  Taskio  "  read  *•  Tarkio." 

900,  99,  for  **  the  banks  were  low  ereiyWhere  "  Mad  •*  the  banks,  where  low,  were. *' 
iOl,  40,  for  •<  ranges  "read"  rai^." 

901 ,  47,  for  "  upwards  until "  read  "  to. " 

iOl,  48,  for  "  the  Platie  >  the  chanctertstic  in  this  reapectia  tvch  "  read  <•  the  Fl«te.    ' 

northward  it  may  be  saM." 

906,  1 1,  for  *<  department "  read  "  departments." 

907,  37,  for  •*  48*  08'  48"  "  read  "  48*  05'  48"." 
907,  40,  for  «  Poplar  "  read  «  Great  Muddy." 

907,  41,  for  « that  of  the  Cannon  Ball "  read  ••  Fort  Oiarlw.^ 

907,  49,  for  "  south-southeast "  read  «  southeasl. " 

907,  43,  in  blank  spaee  read  "  715  miles." 

908,  49,  for  "  from  this  place  "  read  «  at  this  pkiee." 

209,  4,  for  *<  seen  on  the  burnt  hills  along  here }  there  were  "rend  xeecn  on  ttie  bvrnt  Mi 

here,  there  were." 
915,  10,  for  "  on  the  "  read  "  in  the. " 

915,  lines  18  and  19,  for  « the  Upper  MiswMiri  from  the  Oreat  FUls,  to  conneet  with  the  sunre 

Report  of  Lieutenant  C.  OroTOr,  Oniied  Slates  army,  of  hii  wrrey,"  rei 
Report  of  Lieutenant  C.  Ororer,  United  Stales  army,  of  bis  survey  of  ttv 
Missouri  from  the  Great  Falls,  to  conoeot  with  the  aarvey." 

916,  line  98,  for  «  feet "  read  «  foot." 

917,  10,  for  "  fourth  infantry  "  read  "  fourth  arUUery." 
930,  5,  for  " spire  "  read  "  spear." 

930,  49,  fbr  "  north  "  read  "  south." 

937,  12,  for  <*  main  "  read  **  mane." 

944,  46,  for  "  fourth  infkntry  "  read  «  fourth  artUlery." 

947,  lines  41  and  49,  omit  **  this  road  is  assumed  at  fifty  feet  in  ray  report.*' 

947,  line  46,  for  "  to  the  Junction  of  the  Bitter  Root  down  "  read  "to  tke  stream  below  the  jaa 

the  Bluer  Root." 
947,  49,  for  "  into  "  read  "  with." 

949,  15,  for  "  this  "  read  "  the." 

949,  17,  for  "  curve*  which  "  read  "  curves  are  six  whieh." 

949,  18,  for "  are  six,  and  they  "  read  "  and  one^that." 

949,  18,  for  " Juncture  "  read  "Junction." 

953,  33,  for  "  followed  "  read  "  preserved." 

953,  41,  for  "  weighUest "  read  "  weighUer." 

954,  3,  for  "  made  deep ;  rock  cuttings  "  read  "  OMde ;  deep  rook  csttisia.^ 
954,          15,  for  "  practical "  read  "  practicable." 

858,  Une  34  for  "  Union"  read  "  Owen." 
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P^e  983,  ttae    3,  for  «  after'*  reftd  «  has.'> 

909,  10,  for  "  preciptioofl*'  ttU  **  predpiioiM." 

974,  «,  for  «*  In"  rwd  "  ta.» 

980,  13,  for  *<  borometricftl>'  r«Ml «  bwon^trteal . » 

309,  SO,  for  "  moantaiDfl"  reid  **  noontaiii." 

315,  34,  for  "  of  the  dividiiig  ridg«»  rmd  « to  the  diWdiag  rMge.'' 

387,  40,  for  **  show"  rewl  <<  now." 

3S3,  ttnee  4S  and  43,  for  **  the  northern  »  read  «  a.>' 

351,  line  1^,  for  "  winds"  read  **  wind." 

3M,  45,  for  <<  Angalia"  read  **  Ai|alia. " 

387,  8,  for  **  of  at  least  six  montha"  read  «  af  ail  BOMhe. " 

388,  45,  for"  park"  g^  "pack." 

388,  36,  for  « rate  be"  read  **  rate  majr  be." 

371,  9,  for  *<  were  occupied"  read  **  occupied." 

371,  SB,  for  "  croMing"  rend  **  croaainf  to." 

387,  laat  Hne,  for  "  Sun  Sic  "  read  "  8im-iik." 

388,  Une  19,  for  "  Mankaa"  read  "  Mankaa." 

389,  16,  for  "  trail"  read  "  tract. " 

389,  90,  for  "  Weinnepat "  read  **  Wininepat. " 

393,  for  «  Yakinae,"  wf^erever  it  occure,  read  "  Yah-inae." 

308,  line  31,  for  «  91"  read  "96th  and  97th." 

308,  40,  before  "  97th"  insert "  96lh  and. " 

403,  39,  for  "  Nenoee"  read  "  WenaM." 

405,  10,  for  "  Nenow"  read  "  Wenaaa."    Same  whererer  "  Nenoas"  occnra  on  page  405. 

411,  35,  for  "  under"  read  "  over. " 

414,  5,  for  "  fuel"  read  "  graaa. " 

«1,  45,  for  "  Negnoea"  read  "  Chequoas." 

«1,  laat  line,  for  "  Takh"  read  "  Tahk." 

4i9,  line  41,  in  blank  after  "  and"  insert  "  cantle. " 

493,  35,  for  "  important"  read  "  imported." 

495,  94,  for  "  Sha>mosa"  read  "  Ka-mas." 

497,  41,  for  "  veneral"  read  "  venereal." 

«e,  40,  in  Uank  after  "  boUt  of  "  insert "  adobes." 

448,  7,  for  "  force"  read  "  fonr. " 

488,  13,  for  "  Pond"  read  "  Pend." 

4M,  37,  for  "  Paluks"  read  "  Copaluks." 

480,  90,  for  « then"  read  « there. " 

484,  31,  for  "  entrance"  read  "  eastern." 

500,  45,  for  "  purchia"  read  "  pursbia. " 

509,  14,  for  "  qnaru-ore"  read  "  quaruoae." 

S03,  90,  for  "  purchia"  read  "  purshia." 

509,  48,  for  "  quarti-ore"  read  "  quartsoae. " 

516,  17,  for  "  Snofualamuke"  read  "  Snoqualme." 

534,  35,  for  "  buds"  read  "  beds." 

Table  of  keighti  hy  Oa  ftoreiMter. 

For  '<  Pope's  lake"  (cami^  June  97)  read  "  Poplar  lake." 

'*"  1,499  feet"  (height  of  camp  of  July  11)  read  "  1,407  feet." 

^w  "  1^  feet"  (height  of  camp  of  July  15  to  17)  read  "  1,530  feet." 

'w  "  1^  feet"  (height  of  camp  of  August  9)  read  "  9,030  feet  " 

For  «i^  feet"  (height  of  camp  of  August  14)  read  "9,070  feet" 

For"  1^  fe^„  (iieight  of  camp  of  August  16)  read  "9,084  feet." 

For » 1^4  f^^„  (ijeight  of  camp  of  August  99)  read  "9,190  feet." 

^^  "  MUk  rirer"  (camp  of  Augusl^)  read  "  Prairie  pond." 

■"or  "9,057  feet"  (height  of  camp  of  August  95)  read  "  3,900  feet." 

^* "5,475  leet"  (height  of  camp  of  August  97)  read  "  2,995  feet." 

^*" 2,548  teci"  (height  of  camp  of  August  28)  read  "  2,231  feet." 

'^"9^  feet'*  (height  of  camp  of  August  99)  read  "9,950  feet." 

^^^ 9^  feet"  (height  of  camp  of  August  30,  read  "  9,971  feet." 

^*  **  9,714  feet"  (height  of  camp  of  August  31)  read  "  9,301  feeu" 

'*  "  Fnine»»  (camp  of  September  3)  read  "  Br.  of  Bfilk  B." 
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For  "  3,008  feet"  (heifbt  of  camp  of  Bepcember  11)  lead  «  9,350  feet" 
For  "  3,107  feet"  (height  of  cunp  of  Beptember  18)  rmd  «  3,115  feet." 
For  «  3,115  feet"  (height  of  eunp  of  September  19)  read  <<  3,100  feet." 
For  «  August,"  wherever  it  oceun  on  page  547,  raad  **  Bepcember." 
For  "  9,830  feet"  (beight  of  camp  of  October  3)  read  «  9,888  feet." 
For  "  3,957  feet"  (height  of  camp  of  October  5)  read  "  9,840  feet" 
For  "9,004  feet"  (height  of  camp  of  October  8)  read  "  9,900  feet" 
Fbr  «  3,130  feet"  (height  of  camp  of  October  0)  read  '<  3,140  feet" 
For  "  9,900  feet"  (height  of  camp  of  October  10)  read  "  9,100  feet." 
For  **  1,988  feet"  (height  of  camp  of  October  17)  read  "  1,980  feet." 
For  » 1,986  feet"  (height  of  camp  of  October  98)  read  « l/OO  feet" 

Beadea  the  above,  other  errora  and  omiaaiom  occur  in  the  report  and  in  the  attb-reporta,  which  eaiu 
corrected  in  the  abaence  of  the  writera.  • 


REPORT 

upoir 

THE  NORTHERN  PACIFIC  RAILROAD 
EXPLORATION  AND  SURVEY. 


BY  GOV.  I.  I.  STEVENS. 


CHAPTER  I. 

General  Instructions  and  ArrangemeTUs. 

Washington,  D.  C,  June  30,  1864. 
Sir:  On  the  8th  of  April  of  last  year  I  was  assigned  to  the  charge  of 
Jhe  Northern  Pacific  Raikoad  Exploration  and  Survey,  under  the  fol- 
lowing instructions: 

"  War  Department, 

»'  Washington,  April  8,  1853. 

"The  War  Department  being  directed  by  a  recent  act  of  Congress 
^0  survey  the  several,  routes  of  a  railroad  from  the  Mississippi  river  to 
^oe  Pacific  ocean,  it  has  been  determined  to  explore  and  survey  a 
route  from  ihe  sources  of  the  Mississippi  river  to  Puget's  sound ;  and  the 
following  instructions  are  given  in  relation  to  it,  and  for  the  information 
^Q(l  direction  of  the  several  branches  of  the  service: 

"1st.  The  exploration  and  survey  is  placed  in  charge  of  Isaac  I. 
Stevens,  governor  of  the  Territory  of  Washington,  to  whom  all  officers 
oeiailed  for  the  same  will  report  for  instructions. 
.  "2(1.  The  general  project  of  the  operation,  subject  to  such  modifica- 
^ons  as  circumstances  may  direct,  is  to  operate  from  St.  Paul,  or  some 
^*igible  point  on  the  upper  Mississippi,  towards  the  great  bend  of  the 
Missouri  river,  and  thence  on  the  table-land  between  the  tributaries 
?*  the  Missouri  and  those  of  the  Saskatchawan  to  some  eligible  pass 
^  the  Rocky  mountains.  A  depot  will  be  established  at  Fort  Union, 
^^  the  mouth  of  the  Yellowstone,  and  a  portion  of  the  party  will 
Rendezvous  there  and  await  the  coming  up  of  the  main  body.     A 
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second  party  will  proceed  at  once  to  Puget's  sound,  and  explore  the 
passes  of  the  Cascade  range,  meeting  the  eastern  party  between  that 
range  and  the  Rocky  mountains,  as  may  be  arranged  by  Governor 
Stevens. 

"3d.  As  in  the  prosecution  of  this  exploration  and  survey  it  will  be 
necessary  to  explore  the  passes  of  the  Cascade  range  and  of  the  Rocky 
mountains  from  the  forty-ninth  parallel  to  the  headwaters  of  the  Mis- 
souri river,  and  to  determine  the  capacity  of  the  adjacent  country  to 
supply,  and  of  the  Columbia  and  Missouri  rivers  and  their  tributaries 
to  transport,  materials  for  the  construction  of  the  road,  great  attention 
will  be  given  to  the  geography  and  meteorology  generally  of  the  whole 
intermediate  region;  to  the  seasons  and  character  of  its  freshets;  the 
quantities  and  continuance  of  its  rains  and  snows,  especially  in  the 
mountain  ranges;  to  its  geology,  in  arid  regions  keeping  particularly 
in  view  the  bringing  of  water  to  the  surface  by  means  of  Artesian 
wells;  its  boiany,  natural  history,  agricultural  and  mineral  resources; 
the  location,  numbers,  history,  traditions  and  customs  of  its  Indian 
tribes;  and  such  other  facts  as  shall  tend  to  develop  the  character  of 
that  portion  of  our  national  domain,  and  supply  all  the  facts  which 
enter  into  the  solution  of  the  particular  problem  of  a  railroad. 

*'4th.  Brevet  Captain  George  B.  McClellan,  already  under  orders  to 
report  to  Governor  Stevens,  is  assigned  to  duty  on  this  survey,  accord- 
ing to  his  brevet  rank. 

"  5th.  Captain  John  W.  T.  Gardiner,  'first  dragoons ;  Captain  Jo- 
seph Roberts,  fourth  artillery ;  Second  Lieutenant  Johnson  K.  Duncan, 
third  artillery ;  Second  Lieutenant  Rufus  Saxton,  jr.,  fourth  artillery; 
Second  Lieutenant  Cuvier  Grover,  fourth  artillery,  and  Brevet  Second 
Lieutenant  John  MuUan,  jr.,  first  artillery,  are. assigned  to  duty  on 
this  survey,  and  will  report  to  Governor  Stevens  for  instructions. 

"Gth.  In  addition  to  Lieutenant  A.  J.  Donelson  and  ten  non-commis- 
sioned officers,  artificers  and  privates  of  the  engineer  company,  already 
under  orders  for  the  expedition,  one  sergeant,  two  corporals,  one  musi- 
cian, and  sixteen  privates  of  company  D,  first  dragoons,  now  stationed 
at  Fort  Snelling,  will  be  placed  at  the  disposal  of  Governor  Stevens; 
and,  in  view  of  the  character  of  the  service,  the  officers  of  the  company 
are  required  to  select  none  but  tried  men  and  animals  for  the  duty. 

"7th.  In  the  exploration  of  the  Cascade  range,  the  brigadier  general 
in  command  of  the  Pacific  division  will  assign  to  Captain  McClellan 
two  ofl^cers  from  those  who  may  volunteer  for  the  service,  and  thirty 
men,  to  be  selected  from  the  several  companies  stationed  in  the  Terri- 
tory of  Washington,  and  on  the  Columbia  river.  Every  facility  will  be 
given  to  Captain  McClellan  and  his  party  in  the  discharge  of  their  dif- 
ficult and  important  duties,  and  much  is  expected  from  the  hearty  co- 
operation and  assistance  of  the  officers  and  troops  stationed  in  the 
Territory. 

"  8th.  The  several  administrative  branches  of  the  service  will,  on 
requisition  duly  approved  by  Governor  Stevens,  supply  the  oflBcerSt 
soldiers,  and  civil  employes  of  the  expedition,  (except  the  scientific 
corps  and  their  assistants,)  with  transportation,  subsistence,  medical 
stores,  and  arms.  The  Quartermaster's  department  will  supply  funds 
to  provide  means  of  transportation,  and  to  pay  for  the  hired  men  of  tbc 
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department  attached  to  the  command.  The  Subsistence  department 
will  supply  rations,  or  funds  for  their  purchase.  The  Ordnance  depart- 
ment will  furnish  forty  Colt's  revolvers,  ibrij  Sharp's  patent  rifles, 
forty  ordinary  rifles,  and  a  mountain  piece,  with  the  necessary  ammu- 
nition, and  a  travelling  forge.  The  Surgeon  General's  department  will 
assign  a  medical  officer  to  the  command,  having  skill  as  a  naturalist, 
provided  he  can  be  detailed  without  detriment  lo  the  service. 

"9th.  After  the  completion  of  the  survey  of  the  passes  of  the  Rocky 
mountains,  such  portions  of  the  officers,  troops,  and  employes,  both  of 
the  escort  and  of  the  scientific  corps,  as  are  not  needed  in  the  operation 
westward  to  the  Pacific,  will  be  despatched  homeward  by  new  routes, 
still  further  to  develop  the  geography  and  resources  ot  the  country. 
Such  of  the  officers  and  troops  as  are  not  wanted  for  office  duly,  will 
report  to  their  several  stations ;  all  civil  employes  not  necessary  for  a 
similar  purpose  will  be  discharged,  and  the  oflice  force  will  proceed  to 
such  point  as  may  be  designated  by  Governor  Stevens,  to  prepare  the 
usual  reports. 

"  10th.  After  the  completion  of  the  field  examinations,  the  expedition 
will  rendezvous  at  some  point  in  the  Territory  of  Washington,  to  pre- 
pare the  usual  reports,  sending  to  Washington  at  the  earliest  practicable 
moment  a  'summary  of  the  principal  events  of  the  expedition,  and  a 
railroad  report,  to  be  laid  before  Congress,  on  or  before  the  1st  of  Feb- 
niary,  to  be  followed  at  a  later  period  by  an  elaborate  report,  present- 
ing a  full  account  of  the  labors  and  results  of  the  expedition. 

**  11th.  The  sum  of  forty  thousand  dollars  ($40,000)  is  set  apart  from 
the  appropriation  for  the  survey  thus  intrusted  to  Governor  Stevens. 

"JEFFERSON  DAVIS, 

^'Secretary  of  WarJ" 

In  conformity  with  these  instructions,  I  proceeded  to  organize  the 
parties  for  the  work  assigned  to  me.  took  the  field  in  person  at  the 
earliest  practicable  period,  and  have  now  the  honor  to  submit  the  fol- 
lowing preliminary  report,  showing  the  progress  of  the  exploration  at 
this  lime,  and  particularly  developing  the  facts  which  have  been  estab- 
lished in  reference  to  the  practicability  of  the  northern  route  for  a  rail- 
road. 

You  have  already  been  advised,  by  my  previous  reports,  of  the 
details  of  the  organization  of  the  exploration,  and  of  its  narrative  and 
history  to  the  present  time ;  yet,  to  present  the  whole  subject  in  one  view, 
I  wilfbriefly  restate  the  plan  pursued  in  prosecuting  the  survey,  and 
refer  to  the  several  parties  employed  in  the  exploration,  and  the  routes 
examined  by  them.  This  will  be  done  with  all  possible  brevity;  and 
for  fuller  information  I  will  refer  you  to  my  previous  communications, 
^d  will  request  that  they  be  considered  as  forming  a  portion  of  this 
report 
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CHAPTER  IL 

Field  explored  by  different  parties. 

As  the  field  contemplated  in  my  instructions  extended  from  the 
great  lakes  to  the  Paci6c  coast,  and  from  the  49th  parallel  to  the 
emigrant  route  of  the  South  Pass,  and  as  no  portion  of  this  field  had 
been  explored  since  the  days  of  Lewis  and  Clark,  except  a  small 
portion  towards  the  Pacific  coast;  as  a  portion  of  it  was  occupied 
oy  Indians  supposed   to   be   treacherous  and  hostile,  and  as  it  was 
in  a  high  latitude,  much  abridging  the  season   of  active  operations, 
it  was  determined  that  the  exploration  should  be  conducts  in  two 
divisions,  operating  respectively  from  the  Mississippi  river  and  Puget's 
sound;  ana  that  a  depot   of   provisions  should   oe  established  by  a 
third   party  at   the  St*  Mary's  village,  at   the  western  base  of  the 
Rocky  mountains,  to  facilitate  the  winter  operations  of  the  explora- 
tion, and  enable  the   exploring   parties  to  continue  in  the  field  the 
longest  practicable  period ;  and  that  all  the  parties  should  be  orgaD- 
ized  in  a  military  manner  for  self-protection,  and  to  force  their  way 
through  whatever  difficulties  might  be  encountered. 

Accordingly,  Captain  George  B.  McClellan,  corps  of  engineers,  was 
assigned  to  the  ch«rge  of  the  western  division ;  Lieut  Rutus  Saxtoo, 
jr.,  to  the  duty  of  establishing  a  depot  in  the  St.  Mary's  valley;  and 
the  eastern  division  was  under  my  own  personal  direction.  A  small 
military  force  was  assigned  to  each,  and  the  necessary  scientific 
corps,  composed  of  officers  .of  the  army  and  civilians. 

The  western  division  was  charged  with  the  duty  of  exploring  the 
passes  of  the  Cascade  mountains,  from  the  Columbia  river  to  the 
northern  parallel,  and  of  pushing  eastward  to  meet  the  eastern  divi- 
sion between  the  Cascade  and  Rocky  mountains.  Captain  McClellan 
was  assisted  in  this  duty  by  Second  Lieut.  Johnson  K.  Duncan, 
third  artillery,  astronomer,  topographer,  and  artist ;  Second  Lieut  S. 
Mowry,  third  artillery,  U.  S.  A.,  in  charge  of  the  ipeteorological 
operations;  Second  Lieut.  H.  C.  Hodges,  fourth  infantry,  quarier- 
mRSter  and  commissary:  J.  F.  Minter,  esq.,  civil  engineer;  George 
Gibbs,  esq.,  geologist  and  ethnologist;  Dr.  J.  G.  Cooper,  surgeon  and 
naturalist;  A.  L.  Lewis,  esq.,  civil  engineer  and  interpreter. 

Lieut.  Rufus  Saxton,  jr.,  in  addiuon  to  establishing  the  depot  at 
the  western  base  of  the  Rocky  mountains,  was  directed  to  make  a 
reconnaissance  of  the  country  passed  over  by  him,  with  tlie  view  Oi 
combining  the  operations  of  the  eastern  and  western  divisions;  and 
he,  was  assisted  in  this  duty  by  Second  Lieut.  Richard  Arnold,  third 
artillery,  assisted  by  Mr.  Lyman  Arnold,  in  charge  of  astronomical 
observations-;  Second  Lieut.  R.  McFeely,  fourth  infantry,  in  command 
of  the<Gscort,  and  D.  S.  Hoyt,  meteorologist  and  topographer. 

The  eastern  division,  excluding  the  mention  of  certain  officers  and 
civilians  vwbo  were  on  duty  only  lor  a  short  time,  and  whose  cases  have 
been  brought  to  your  notice  in  previous  reports,  consisted  of  Second  LieuU 
A.  J.  Donekon,  corps  of  engineers,  in  command  of  a  detachment  of  ie» 
sappers  a»d  jminers;  Second  Lieut.  Cuvier  Grover,  fourth  artillery f 
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Second  Lieut.  John  Mullan,  fourth  artillery;  Doctor  George  Suckley, 
surgeon  and  naturalist;  Isaac  F.  Osgood,  esq.,  disbursing,  quarter- 
iraster's,  and  commissary  agent;  J.  M.  Stanley,  artist;  F.  W.Lander 
and  A.  W.  Tinkham,  esqs.,  civil  engineers;  John  Lambert,  esq.,  topog- 
rapher; George  W.  Stevens,  esq.,  astronomer,  and  for  a  portion  of 
the  route  in  charge  of  the  magnetic  observations,  assisted  by  James 
Doty;  William  M.  Graham,  esq.,  iastronomer;  Joseph  Moffat,  meteor- 
ologist; T.  S.  Everett,  esq.,  quartermaster  and  commissary's  clerk; 
Thomas  Adams,  iissistant  topographer ;  William  M.  Bixby.  in  charge 
of  compass-line,  and  B.  F.  Kendall,  Elwood  Evans,  Charles  E.  Eve- 

Sjrn,  and  F.  H.  Burr,  aids.  A  detachment  of  twenty  men  of  the  first 
ragoons  was  on  duty  with  this  division,  and  the  necessary  quarter- 
master and  survey  employes. 

Besides  which,  the  services  of  Dr.  John  Evans  were  secured  as  the 
geologist,  and  those  of  Professor  S.  F.  Baird  .as  the  naturalist,  of  the. 
exploration. 

In  the  execution  of  this  plan,  Lieut.  Donelson,  with  Lieut.  Mullan, 
Mr.  Graham,  and  six  sappers,  was  directed  to  survey  the  Missouri  river 
from  St.  Louis  to  the  highest  point  it  might  be  reached  by  the  steamer 
ofrhe  American  Fur  Company,  to  establish  at  Fort  Union  a  large  depot 
of  supplies  and  provisions,  and  to  carefully  examine  the;  country  in  the 
vicinity  of  Fort  Union,  from  the  White  Earth  to  the  Big  Muddy  rivers. 
Mr.  Lander  was  despatched  in  April  to  the  upper  Mississippi,  to  ex- 
amine the  several  crossings  of  that  river,  to  ascertain  the  point  which, 
E'ving  a  good  crossing,  would  furnish  the  best  connexions  east  with 
ake  Superior  and  the  northwestern  roads,  and  west  with  the  probable 
general  course  of  the  railroad  route,  and  to  report  as  to  the  best  point 
and  line  of  departure  of  the  main  party.  Mr.  Tinkham,  the  associate 
civil  engineer,  was  soon  afterwards  ordered  to  St.  Paul  with  instruc- 
tions to  co-operate  with  Mr.  Lander  in  the  same  duty. 

The  main  party  was  ordered  to  rendezvous  at  St.  Paul,  and  a  camp 
near  Fort  Snelling,  named  Camp  Pierce,  was  there  established  under 
Capt.  J,  W.  T.  Gardiner,  1  st  dragoons,  who  was  assigned  lo  the  com- 
mand of  the  escort,  and  acted  for  a  short  time  as  commissary  and 
quartermaster,  but  of  whose  services  I  was  afterwards  deprived  in  con- 
sequence of  the  state  of  his  health,  which  compelled  him  to  ask,  by  the 
advice  of  the  surgeon,  to  be  relieved  from  duty.  Here  the  necessary 
arrangements  were  made  to  prepare  for  moving  into  the  interior. 

Previous  to  leaving  Washington  city,  I  had  despatched  Lieut.  Donel- 
son to  Montreal,  to  confer  with  Sir  George  Simpson,  the  governor  ot 
the  Hudson  Bay  Company,  as  to  the  assistance  that  might  be  given  to 
our  operations,  and  had  procured  from  him  much  reliable  information 
in  relation  to  the  route,  circular  letters  to  all  the  posts  instructing  the 
officers  of  the  company  to  afford  every  aid  in  their  power.  Guides 
were  also  sent  by  him  to  Pembina  for  the  exploration.  It  was  my  in- 
tention to  have  sent  Lieut.  Beekman  Du  Barry,  3d  artillery,  to  Pem- 
bina, to  get  these  guides,  and,  moving  north  of  the  Minnewaukan  lake,  to 
meet  me  between  that  lake  and  Fort  Union ;  but  on  my  arrival  at  St., 
Paul  I  became  convinced  that  they  were  not  needed,  and  I  accord- 
ingly determined  to  dispense  with  them  altogether. 

Lieut  Du  Barry  was  then  assigned  to  the  general  charge  of  l\ie  c^«t- 
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vations,  and  was  relieved  from  duty  at  his  own  request,  on  the  arriTal 
of  the  expedition  at  Lightning  lake,  and  ordered  to  report  to  the  Adju- 
tant General. 

I  arrived  at  St.  Paul  on  the  29th  May,  and  made  the  necessary  ar- 
rangements for  moving  forward.  Mr.  Lander  had  already  made  his 
reconnaissance  of  the  crossings  of  the  Mississippi  river,  and  of  the  adja- 
cent country,  to  determine  the  point  of  departure  of  the  main  train,  and 
Mr.  Tinkham  had  collected  much  information  from  Capt.  Simpson,  oi 
the  topographical  engineers,  and  the  explorers  and  guides  of  the  country. 

It  was  determined  to  organize  two  civil  engineer  parties,  under 
Messrs.  Lander  and  Tinkham  respectively ;  the  former  to  mark  out  the 
general  route— the  latter  to  follow  making  the  topographical  survey 
and  collecting  the  data  for  the  detailed  estimate ;  both  to  push  forward 
ill  advance  of  the  main  train.  Their  general  route  was  on  the  east  bank 
of  the  Mississippi  river  to  Sauk  rapids,  and  thence  crossing  the  Missis- 
sippi by  the  Red  river  trail  to  the  general  region  of  the  Bois.des  Sioux. 

The  weather  was  exceedingly  rainy  at  this  time,  and  other  difficul- 
ties occurred  which  delayed  the  movement.  Adopting  the  plan,  how- 
ever, of  sending  forward  parties  and  wagons  in  detachments,  as  fast^ 
they  were  ready,  everything  was  on  the  road  by  the  8th  of  June,  and 
on  the  12th  the  whole  force  was  either  at  Camp  Davis,  on  the  west 
bank  of  the  Mississippi  river,  or  in  advance  on  the  Red  river  trail 
The  general  plan  of  operations  was  to  mark  out  a  base  line  by  the 
movement  of  the  train,  and  on  which  were  to  be  made  the  observa- 
tions ;  and,  by  detached  parlies,  to  examine  important  land-marks  and 
side-routes,  and  cover  as  much  of  the  country  as  practicable.  Such  a 
general  knowledge  was  thus  to  be  gained  of  the  country  as  will  give 
the  means  of  giving  locations  of  roads,  with  approximate  estimates  of 
cost. 

On  reaching  Pike  lake,  on  the  Red  river  trail.  Lieutenant  Grover,  in 
command  of  a  select  party  of  nineteen  men,  was  detached  to  examine 
a  route  to  Fort  Union,  by  Dead  Colt  Hillock,  whilst  the  main  party, 
under  my  own  personal  direction,  examined  a  more  northern  route, 
crossing  the  Shayenne  river  twice,  and  passing  some  twenty-five  miles 
south  of  the  Minnewaukan  lake. 

The  trails  of  the  two  commands  came  together  m  the  valley  of 
Mouse  river,  and  they  reached  Fort  Union  without  accident  of  any 
kind — Lieutenant  Grover  on  the  25th  of  July,  and  the  main  party  on  the 
Ist  of  August. 

It  is  proper  to  mention  that,  in  the  progress  of  the  main  party,  much 
was  done  in  the  way  of  reconnaissance  by  the  civil  engineer  parties. 
Besides  the  usual  examination  on  the  line,  Mr.  Lander  made  a  recon- 
naissance of  the  valley  of  the  Shayenne  river,  between  the  two  cross- 
ings, of  a  portion  of  the  Coteau  de  Missouri,  «ome  twenty  miles  west- 
ward of  the  general  route,  and  of  the  upper  valley  of  Mouse  river ;  and 
Mr.  Tinkham,  besides  being  in  charge  of  the  topographical  survey 
of  the  route,  added  materially  to  our  knowledge  of  the  course  and 
character  of  the  streams  by  detached  work. 

Lieutenant  Donelson  had  already  preceded  the  parties  operating  by 
land,  had  made  the  survey  of  the  Missouri  to  near  the  mouth  of  Milk 
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riv^r,  and  a  reconnaissance  of  the  country  in  the  vicinity  of  Fort 
Union. 

On  the  9th  of  August  the  command  moved  from  Fort  Union  in  two 
parlies,  under  the  command  of  Lieutenants  Donelson  and  Grover ;  the 
former  to  explore  a  route  leading  from  the  Mouse  River  valley  under  the 
49ih  parallel,  and  the  latter  lo  take  the  route  of  Milk  river,  travelled 
by  the  wagons  of  the  Fur  Companies,  and  both  to  rendezvous  at  Fort 
Benton. 

At  the  Big  Muddy  river  the  two  commands  were  united  under  my 
own  directions,  the  topographical  survey  of  the  route  placed  perma- 
nently in  charge  of  Mr.  Lambert,  and  the  Milk  river  route  pursued  by 
the  whole  party  till  it  approached  within  155  miles  of  Fort  Benton, 
when,  leaving  the  main  train  in  command  of  Lieutenant  Donelson,  I 
went  forward  with  two  detached  parties,  under  Lieutenant  Grover  and 
Mr.  Lander,  and  reached  Fort  Benton  on  the  1st  of  September. 

Lieutenant  Grover  was  on  the  5th  sent  forward  to  cross  the  Rocky 
mountains,  and  ascertain  whether  Lieutenant  Saxton  had  established 
a  depot  at  St.  Mary's  village,  and  Mr.  Lander  was  ordered  to  be  in 
readiness  to  survey  the  Marias  Pass. 

Lieutenant  Donelson  reached  Fort  Benton  on  the  6th  of  Septem- 
ber, and  Mr.  Tinkham,  who  by  my  direction  had  been  assigned  to  the 
duty  of  making  a  general  exploration  between  the  Milk  and  Missouri 
rivers,  on  the  9th  September. 

Dr.  Evans,  the  geologist  of  the  exploration,  reached  Fort  Benton  on 
the  5th  September,  having  made  a  large  collection  in  the  Mauvaises 
Torres,  and  reconnaissances  of  the  country  south  of  the  Missouri  and 
Yellowstone,  and  between  the  Milk  and  Missouri  rivers.  He  left  Fort 
Benton  for  Oregon  September  10. 

Without  noticing  minor  changes  of  programme,  it  will  be  sufficient 
to  state  that  Lieutenant  Grover  met  Lieutenant  Saxton  near  the  divi- 
ding ridge,  and  that  both  reached  Fort  Benton  on  the  13th  Septem- 
ber, with  information  of  the  establishment  of  a  depot  at  the  St.  Mary's  vil- 
lage ;  that  Lieutenant  Grover  was  assigned  to  the  duty  of  completing 
ibe  survey  ot  the  upper  Missouri,  and  of  crossing  the  mountain  chains 
m  winter  with  a  dog  train,  to  ascertain  the  condition  of  the  snows  ; 
that  a  meteorological  post  was  established  at  Fort  Benton  in  charge  of 
Mr.  Doty  and  three  men  ;  that  the  wagons  were  left  in  store  there,  and 
much  other  public  property;  that  Lieutenant  Saxton  went  down  the 
Missouri  with  enUsted  men  and  employes  not  needed  to  continue  the 
survey,  with  orders  to  repair  to  Washington  city  ;  that  the  Flaiheads 
Were  visited  at  their  camps,  some  hundred  and  seventy  miles  south  of 
Port  Benton,  by  Lieutenant  Mullan,  and  the  Blackfeet  the  same  dis- 
tance north,  by  Mr.  Stanley ;  and  that  the  exploring  parties.  Lieuten- 
ant Mullan,  by  the  Hell  Gate,  Lieutenant  Donefson,  with  the  engineer 
parties,  by  the  Blackfoot  trail,  all  rendezvoused  at  the  St.  Mary's  vil- 
lage by  the  30th  September,  except  Mr.  Tinkham,  who  reached  the 
St.  Mary's  valley  on  the  6th  of  October.  Mr.  Lander,  who  had  gone 
sixiy.five  miles  on  his  way  to  examine  the  Marias  Pass,  on  the  arrival 
of  Lieutenant  Saxton,  made,  under  the  direction  of  Lieutenant  Donel- 
son, a  reconnaissance  of  the  Marias,  Teton,  Sun  and  Dearborn  rivers^ 
and  crossed  the  dividing  ndge  of  the  Rocky  mountains  by  lYie  ip^&a  ol 
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Lewis  and  Clark  on  their  return  route  some  eight  miles  northwest  of 
Cadot's  Pass,  crossed  by  the  main  party,  and  came  upon  the  common 
trail  thirieto  and  a  half  miles  lower  down  the  pass;  and  Mr,  Tinkham, 
before  reaching  the  narrow  defile  ending  in  HelJ  Gale,  examined  a  route 
from  the  pass  to  the  Jocko  river  flowing  into  Clark's  fork,  and  then 
came  into  the  St.  Mary's  valley  in  Lieutenant  Saxion's  trail. 

At  St.  Mary's  valley  I  found  Lieutenant  Arnold  in  charge  of  that 
post  with  six  men  and  a  considerable  depot  of  provisions.  Lieutenant 
Saxton's  route  to  that  post  was  by  the  Dalles,  Wallah- Wallah,  Peluse, 
Coeur  d'Alene  prairie.  Clark's  fork,  and  Jocko  rivers.  He  reached  the 
village  on  the  2Sih  of  August,  and  started  for  Fort  Benton  with  a  party 
of  eighteen  men  on  the  2d  September.  Lieutenant  McFeely,  in  com- 
mand of  twenty-six  enlisted  men  and  quartermaster  employes,  left 
that  village  on  the  4th  day  of  September,  by  the  southern  Nez  Perces 
trail,  for  the  Dalles. 

Lieut.  MuUan  was  placed  in  charge,  with  fifteen  men,  of  a  meteoro- 
logical post  at  the  St.  Mary's  village,  with  orders  to  explore  a  route  to 
Fort  Hall  and  to  make  all  possible  examinations  of  the  mountain  passes, 
especially  as  to  the  depth  and  continuance  of  snows;  and  LieuL  Don- 
elson  was  sent  over  the  general  route  explored  by  Lieut.  Saxton,  with 
directions  to  send  Mr.  Lander  down  the  St.  Mary's  river,  and  meet  him 
at  Horse  Plain.  Mr.  Tinkham  was  sent  back  over  the  Rocky  mount- 
ains by  the  Marias  Pass,  with  orders  to  return,  by  some  southera  pass^ 
to  the  St.  Mary's  village ;  thence  by  the  southern  Kez  Perces  trail  to 
Wallah- Wallah,  and  thence  over  the  military  road  to  Steilacoom  and 
Olympia.  Dr.  Suckley  was  directed  to  go  down  the  St.  Mary's  river, 
Clark's  fork,  and  the  Columbia,  and  to  make  the  best  exploration  bis 
means  permitted. 

Leaving  the  St.  Mary's  valley,  opposite  Hell  Gate,  on  the  7th  of  Octo- 
ber, I  pushed  with  a  small  party  over  the  Cceur  d'Alene  mountains,  and 
resting  my  animals  one  day  at  the  Coeur  d'Alene  mission,  I  pushed  on  to 
Colville>  and  reached  that  place  on  the  18th  of  October,  the  day  of  the 
crossing  of  the  Columbia  river  at  that  point  by  Capt.  McClellan. 

To  guard  against  the  possibility  of  Capt.  McClellan's  passing  the 
eastern  division,  on  his  way  to  the  Rocky  mountains,  Lieut.  Donelson 
was  directed  to  despatch  Lieut.  Arnold  on  his  second  crossing  oi 
Clark's  fork,  by  the  northern  trail  to  Colville,  and  orders  were  left  at 
Colville,  directing  him  to  go  up  the  Columbia  river,  make  a  general  re* 
connaissance  of  the  river  in  the  vicinity  of  the  49th  parallel,  and  then 
repair  to  Wallah- Wallah  by  the  route  of  the  left  bank  of  the  Columbia, 
by  the  Grand  Coulee,  and  by  the  mouth  of  Snake  river. 

Word  was  sent  to  Lieut.  Donelson  to  meet  the  western  division  at  a 
camp  south  of  the  Spokane  river,  and  arrangements  were  made  to  com- 
plete the  exploration  of  the  Snoqualme  Pass  by  a  small  party  with  one 
of  the  assistant  engineers,  Mr.  Lander,  and  carry  the  line  down  to  the 
harbor  on  the  sound ;  to  explore  the  route  crossing  the  Columbia  above  the 
mouth  of  Snake  river,  and  leading  by  its  north  bank  to  Vancouver,  botb 
parties  under  the  charge  of  Capt.  McClellan,  who  was  also  to  determine, 
m  his  way, one  or  two  doubtful  points  as  to  the  geography  of  the  country; 
to  explore  a  third  route,  by  Lieut.  Donelson,  from  the  Coeur  d'Alene  mis- 
sion to  Wallah-Wallah,and  thence  down  the  south  bank  of  the  Columbia 
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river  to  the  DalllF,  and  to  send  the  animals  and  men  not  needed  for 
those  duties  along  the  usual  trail  to  Wallah- Wallah,  under  Lieutenant 
Hodges.  On  a  careful  inspection  of  the  animals,  made  by  Captain 
McClellan  and  Lieut.  Donelson,  they  were  found  to  be  weary  and  thin, 
and  inadequate  to  the  duty.  Accordingly,  the  whole  force  was  sent 
down  the  Columbia,  Capt.  McClellan  and  Lieut.  Donelson  with  instruc- 
tions to  make  such  examinations  as  their  opportunities  permitted.  The 
remaining  operations  consisted  in  their  continuing  the  survey.  The 
animals  were  placed  in  good  grazing  at  the  three  first  places ;  men  not. 
needed  for  office  duty  were  discharged  at  Columbia  barracks,  and  the 
oflSce  was  established  at  Olympia.  Mr.  Lander  made  an  excellent 
railroad  reconnaissance  of  the  route  to  Puget's  sound  by  the  Columbia 
and  Cowlitz  rivers. 

Captain  McClellan's  party,  in  addition  to  the  scientific  corps  already 
mentioned,  consisted  of  five  assistants  in  observations,  carry mg  instru- 
ments, &c.;  two  sergeants,  two  corporals,  and  twenty-four  privates 
fourth  infantry;  two  chief  packers,  tnree  hunters  and  herdsmen,  and 
twenty  packers — sixty-four  persons  in  all,  besides  himself. 

He  left  Vancouver  on  the  24th  of  July,  ami  striking  the  Cathlapootle 
on  the  1st  of  August,  followed  up  its  valley  four  days,  crossed  tne  di- 
vide on  the  5th  to  the  south  of  Mount  St.  Helens,  turned  round  to  the 
sooth  and  east  of  Mount  Adams,  and  reached  the  Wenas  (a  branch  ot 
the  Nahcbess)  on  the  20th  August.  At  this  point  one  party  was  sent, 
under  Lieutenant  Hodges,  to  Steilacoom,  across  by  the  Nahchess  Pass; 
another,  under  Lieutenant  Mowry,  to  the  Dalles ;  a  third,  under  Mr. 
Gibbs,  to  the  mouth  of  the  Yakima;  a  fourth,  under  Lieutenant  Duncan, 
to  the  main  Yakima;  whilst  Captain  McClellan  went  in  person  to 
examine  the  Nahchess  Pass. 

The  camp  was  moved  to  Ketelas,  on  the  main  Yakima,  September 
3d.  From  this  point  the  main  Yakima  Pass  was  examined,  and  on  the 
19tb  all  the  detached  parties,  having  previously  rejoined  the  main  party, 
nwved  northward,  and  reached  the  Columbia  river  a  little  below  the 
mouth  of  the  Pischous  on  the  21st,  and  Fort  Okanagan  on  the  27th  of 
September. 

Subsequent  to  this  date,  the  party  examined  the  country  to  the  Bar- 
rier river,  (its  several  heads  by  small  parties,)  its  valley  to  tie  Columbia 
river,  that  river  to  Fort  Okanagan,  and  explored  the  whole  country 
^t  of  the  Cascades  to  the  Columbia  river,  and  north  to  above  our 
parallel,  and  crossed  the  river  at  Colville  on  the  iSth  of  October. 

On  leaving  the  Yakima,  September  19th,  Captain  McClellan's  party. 
^as  reduced  to  thirty-six  men  in  all,  including  himself,  by  the  discharge 
®f  a  portion  of  the  scientific  corps  and  of  the  packers,  and  by  sending  m 
all  the  troops  but  one  sergeant  and  seven  privates. 

Subsec^uent  to  reaching  Olympia  Captain  McClellan  had  made  an 
^amination  of  the  eastern  shore  of  the  sound  to  north  of  Snohomish 
'iver,and  of  that  river  and  the  Snoqualme,  and  of  the  adjacent  country, 
^or  some  miles  above  the  Snoqualme  Falls. 

The  remaining  operations  may  be  summed  up  briefly  as  follows: 
^ieut.  Arnold,  Dr.  Suckley,  and  Mr.  Tinkham  have  completed  the  explo- 
rations intrusted  to  them,  with  the  single  modification  that  Mr.  Tinkham 
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has  crossed  the  Cascades  over  the  Snogualrae  iflstea^of  the  Nahchess 
Pass ;  Lieutenant  MuUan  has  explored  the  passes  in  the  Rocky  mount- 
ains from  Hell  Gate  to  Fort  Hall ;  and  Lieutenant  Grover  has  crossed 
Xhe  several  mountain  ranges  in  winter,  leaving  Fort  Benton  on  the  2d 
of  January,  and  reaching  Wallah- Wallah  the  2d  day  of  March. 

I  have  examined,  personally,  the  harbors  on  the  eastern  shore  of  the 
sound  to  Bellingham  bay,  the  chaimels  thence  to  the  Straits  de  Fuca, 
and  the  harbors  of  Penn's  cove*  on  Whitby's  island,  and  Port  Towns- 
end,  at  the  point  where  the  straits  join  the  waters  of  the  sound. 


CHAPTER  m. 


General  description  of  region  examined ,  and  restdts  accomplished — General 

salubrity  of  the  region. 

The  country  thus  occupied,  or  to  be  occupied,  may  be  described  as 
follows:  It  lies  between  the  great  lakes  and  Puget's  sound,  the  forty- 
ninth  parallel  and  the  emigrant  route  of  the  South  Pass.  In  it  are  fiiur 
great  rivers — the  Mississippi  and  the  Red  river  of  the  North,  flowing  mto 
3ie  Gulf  of  Mexico  and  Hudson's  bay;  the  Missouri  and  Columbia 
rivers,  flowing  eastward  and  westward  from  the  Rocky  mountains  ia 
opposite  directions. 

There  are  three  mountain  ranges,  running  in  a  general  direction  north 
and  south — ^the  Rocky,  Coeur  d'Alene,  and  Cascade  mountains.  The 
four  rivers  are  more  than  powerful  auxiliaries  as  lines  of  communica- 
tion in  building  the  road  and  advancing  settlements,  afl(»rding  in  their 
course  large  tracts  of  arable  and  pasture  land  and  inexhaustible 
supphes  of  lumber  and  stone.  They  have  essentially  modifled  the 
climate.  The  Mississippi  and  the  Red  river  of  the  North,  with  tb«r 
several  tributaries  interlocking  each  other,  nearly  all  heavily  timbered, 
make  the  eastern  portion  of  the  field  one  of  inexhaustible  fertility,  and 
having  great  natural  advantages  for  bringing  supplies  and  productions  of 
all  kinds  to  market.  The  Missouri  river  has  turned  the  formidable  chain 
of  the  Black  Hills  and  Wind  River  mountains,  and  with  its  southern 
tributaries,  especially  the  Yellowstone,  presents  a  rich  and  inviting 
country  at  the  base  and  into  the  valleys  of  the  mountains.  The  Co* 
lumbia  has  found  its  way  through  the  Coeut  d'Alene  and  Cascade 
chains,  aflbrding  excellent  passes,  and  the  tributaries  of  the  two  rivers 
interlocking  in  the  Rocky  mountains  have  broken  it  into  spurs  and 
valleys,  afiording  several  practicable  passes,  and  with  a  tunnel  admit- 
ting the  passage  ot  a  road  at  an  elevation  of  about  five  thousand  feet. 

In  the  region  of  the  South  Pass  the  Rocky  mountain  range  extends  from 
near  Fort  Laramie  to  the  valley  of  the  Salt  lake,  throu^  nearly  seven 
degrees  of  longitude,  or  a  distance  of  about  three  hundred  miles,  at  an 
elevation  of,  from  4,519  feet  (Fort  Laramie)  to  7,400  leet  (South  Pass,) 
and  from  4,222  feet  (Great  Salt  lake)  to  8,400  feet  (Wahsalch  moan- 
tains,)  above  the  sea;  and  the  whole  system  of  ranges  to  the  Pacific 
extends  through  seventeen  degrees.     Northward,  none  of  the  subsi- 
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diary  spurs  that  branch  to  the  eastward  cross  the  Missouri  and  Yellow- 
stone, and  the  main  chain  defle^  considerably  to  the  westward, 
till,  in  the  region  extending  from  the  sources  of  the  Missouri  to  the 
headwaters  of  Sun  river,  the  system  of  ranges  extends  only  through 
nine  degrees  of  longitude,  of  which  three  to  lour  degrees  are  occupied 
by  the  prairie  region  of  the  Great  Plain  of  the  Columbia,  and  in 'the 
several  passes  the  greatest  elevation  is  about  G,300  feet,  and  the  length 
of  the  route  where  the  elevation  exceeds  that  of  Fort  Laramie  and  the 
Great  Salt  lake,  is  fifty-six  miles.  Crossing  the  Yellowstone  and  Mis-^ 
souri,  the  whole  country  eastward  to  the  Mississippi  is  a  prairie  region. 
Puget's  sound  is  in  the  same  longitude  as  San  Francisco,  and  a  railroad 
through  the  South  Pass  to  San  Francisco  or  Pu^et's  sound  must,  without 
making  any  allowance  for  the  Great  Plain  of  the  Columbia,  pass  over  a 
mountain  region  eight  degrees  in  longitude  greater  than  by  the  route 
north  of  the  Missouri  and  Yellowstone. 

Thus  the  distinctive  character  of  the  route  is  the  great  extension  of 
the  prairie  region  westward ;  the  easy  character  and  the  low  elevation 
of  the  passes  of  the  Rocky  mountains;  the  practicable  character  of  the 
passes  in  the  Coeur  d'Alene  and  Cascade  mountains,  and  its  connexion 
with  the  great  natural  water  communication  across  the  continent  of  the 
Missouri  and  Columbia  rivers. 

The  results  thus  i'ar  accomplished  may  be  summed  up  as  follows : 
The  Missouri  and  Columbia  rivers,  with  the  excepiioi  of  sixty  miles  of 
the  latter,  have  been  surveyed  ;  three  passes,  including  that  of  the  Co- 
lumbia river,  have  been  explored  in  the  Cascade  and  Coeur  d'Alene 
mountains  ;  nine  passes  in  the  Rocky  mountains  ;  two  lines  have  been 
run  from  the  Mississippi  river  to  the  base  of  the  mountains ;  ranges  of 
country  south  of  Fort  Union,  and  between  the  Yellowstone  and  Mis- 
souri rivers,  at  the  eastern  and  western  bases  of  the  Rocky  mountains 
firom  above  our  parallel  to  the  forks  of  the  Missouri,  and  in  the  Terri- 
tory of  Washington,  between  the  Cascade  and  Coeur  d'Alene  mount- 
ains, have  been  explored.     Not  only  has  information  been  collected  in 
reference  to  the  routes  for  a  railroad,  but  attentive  consideration  has 
been  given  to  wagon  roads,  to  the  navigability  of  the  rivers  and  the 
part  they  must  play  in  establishing  communications,  the  adaptation  of 
the  country  to  settlement,  the  Indian  tribes,  and  the  military  posts  that 
ought  to  be  established.     Additional  explorations  and  surveys  ought, 
however,  to  be  made,  to  determine  the  most  practicable  route  for  the 
road,  and,  incidentally,  still  further  to  develop  the  geography  and  re- 
sources of  this  region  of  country.     Before  passmg,  however,  to  the  con- 
sideration of  these  questions,  1  will  advert  to  the  remarkable  salubrity 
of  the  whole  region  included  in  the  exploration. 

The  reports  of  medical  officers,  Dr.  Suckley  and  Dr.  Cooper,  will 
show  the  healthiness  of  this  route.  From  the  Mi^issippi  to  Fort  Union, 
io  a  force  of  eighty-six  men,  there  were  slight  ailments  growing  out  of 
too  free  use  of  buffalo  meat,  and  the  use  of  saline  water,  good  camp- 
ing grounds  not  having  been  selected ;  but  they  yielded  readily  to  treat- 
ment, only  one  person  having  been  confined  to  his  bed,  and  that  was  in 
consequence  of  bis  own  gross  imprudence.  With  proper  choice  of 
camping  grounds,  there  will  be  no  difficulty  in  nearly  always  procuring 
good  water,  and  plenty  ot  it. 
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This  portion  of  the  route  was  made  from  June  10th  to  August  Ist 
From  Fort  Union  to  Fort  Bentomthe  party  consisted  of  over  one 
hundred  persons,  and  the  time  occupied  m  the  march  was  fiom  August 
8th  to  September  6th — distance  375  miles.  Three  men  became  sick, 
but  in  each  case  it  was  the  breaking  out  of  chronic  complaints  of  long 
standing.  From  Fort  Benton  to  the  Great  Plains  of  the  Colunabia,  the 
roule  passed  through  a  well- wooded  and  bountifully  watered  country, 
and  there  were  no  cases  of  sickness  in  the  command. 
^  Nor  was  there,  in  the  remaining  portion  of  the  journey,  but  one  slight 
ailment,  though  on  approaching  the  lower  Columbia,  and  in  the  jour- 
ney from  Columbia  barracks  to  Olympia,  the  command  was  exposed 
to  frequent  rains.  I  do  not  include  the  case  of  two  persons  whose  in- 
disposition was  caused  by  gross  negligence,  and  which  is  referred  to  in 
Dr.  Suckley's  report.  The  Indians  on  the  route  were  free  from  epi- 
demic diseases. 

The  health  of  the  party  engaged  in  the  exploration  of  the  Cascades 
was  also  exceedingly  good.  No  epidemic  diseases  prevailed.  Disor- 
ders of  the  digestive  organs  were  common,  but  yielded  readily  to  treat- 
ment. The  great  dryness  of  the  climate,  and  the  perfect  drainage  of 
the  country,  prevent  the  prevalence  of  malarious  diseases.  Whole 
tribes  of  the  Indians  have,  however,  been  almost  exterminated  by  the 
small-pox.  The  Indians  never  suffer  from  diseases  of  the  digestive 
organs,  though  dry  fish  and  berries  are  their  invariable  food.  They  have 
sore  eyes,  in  consequence  of  the  smoke  of  their  badly  ventilated  huts,  and 
consumption  is  common  among  them,  in  consequence  of  poor  clothing  and 
shelter,  combined  with  the  use  of  a  scanty  and  innutritions  quaUly  of  food. 
On  reviewing  the  whole  route,  the  unequalled  and  unparalleled  good 
health  of  the  several  parties  operating  over  an  extent  of  country  eighteen 
hundred  miles  in  length,  appears  remarkable,  especially  when  we  con- 
sider the  hardships  and  exposure  necessarily  incident  to  such  operations. 
Not  a  case  of  fever  or  ague  occurred.  Such  a  state  of  health  can  only 
be  accounted  for  by  the  great  salubrity  of  the  country  explored,  and  its 
freedom  from  malarious  or  other  epidemic  diseases. 


CHAPTER  IV. 


Railroad  practicabilily  of  the  section  to  the  base  of  the  mountains^^GeO' 
graphical  importance  of  the  Bois  dcs  Sioux — Navigability  of  the  MiV- 
souri  river. 

To  present  the  geography,  adaptation  of  the  country  to  setdement, 
facilities  of  railroad  construction,  as  materials,  communication  and 
physical  circumstances,  the  route  will  be  subdivided  as  follows : 

1.  The  region  from  the  Ureat  Salt  lakes  to  the  Grand  Plateau  of  tbo 
Bois  des  Sioux. 

2.  From  the  Grand  Plateau  of  the  Bois  des  Sioux  to  the  valley  of  t 
Mouse  river. 
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3.  From  Mouse  river  to  the  plateau  between  the  Milk  and  Missouri 
xivers. 

4.  The  region  of  the  Rocky  and  Coeur  d'Alene  mountains ;  and, 
6.  The  Cascades. 

The  Grand  Plateau  of  the  Bois  des  Sioux  and  the  Mouse  River  valley 
are  the  two  keys  of  railroad  communication  from  ihe  Mississippi  river 
westward  through  the  Territory  of  Minnesota.  The  Bois  deslSioux  is  a 
river  believed  to  be  navigable  for  steamers  of  light  draught,  flowing  north- 
ward from  Lake  Traverse  into  the  Red  river  of  the  North,  and  the  pla- 
teau of  the  Bois  des  Sioux  may  be  considered  as  extending  irom  south 
of  Lake  Traverse  to  the  south  bend  of  the  Red  river,  and  from  the 
Rabbit  river,  some  thirty  miles  east  of  the  Bois  des  Sioux  river,  to  the 
Dead  Colt  Hillock.  This  plateau  separates  the  rivers  flowing  into 
Hudson's  bay  from  those  flowing  into  the  Mississippi  river.  The  Mouse 
River  vallev,  in  the  western  portion  of  Minnesota,  is  from  ten  to  twenty 
miles  broad,;  is  separated  from  the  Missouri  river  by  the  Coteau  du 
Missouri,  some  six  hundred  feet  high,  and  it  is  about  the  same  level  as 
the  parallel  valley  of  the  Missouri. 

1.  The  plateau  of  the  Bois  des  Sioux  will  be  a  great  centre  of  pop- 
ulation and  communication.  It  connects  with  the  valley  of  the  Red 
river  of  the  North,  navigable  four  hundred  miles  for  steamers  of  three 
or  four  feet  draught,  with  forty-five  thousand  f^quare  miles  of  arable 
and  timber  land  ;  and  with  the  valley  of  the  Minnesota,  also  navigable 
at  all  seasons,  when  not  obstructed  by  ice,  one  hundred  miles  for 
steamers,  and  occasionally  a  hundred  miles  further.  The  head  of 
navigation  of  the  Red  river  of  the  North  is  within  one  hundred  and 
ten  miles  of  the  navigable  portion  of  the  Mississippi,  and  is  dis- 
tant only  forty  miles  from  the  Minnesota.  Eastward  from  these  val- 
leys to  the  great  lakes,  the  country  on  both  sides  of  the  Mississippi  is 
rich,  and  much  of  it  heavily  timbered.  The  great  number  of  streams 
affords  extraordinary  facilities  for  bringing  supplies  to  market.  Roads 
can  be  run  to  the  several  crftisings  of  the  Mississippi  from  Dubuque, 
which  affords  the  most  direct  communication  with  Chicago,  to  Liitle 
Falls,  which  aff()rds  the  most  direct  communication  with  Lake  Su- 
perior. Little  Falls,  indeed,  is  the  best  crossing  of  the  whole.  It 
is  only  three  hundred  and  twenty-five  feet  long,  and  is  in  two  chan- 
nels of  one  hundred  and  twenty-five  and  two  hundred  teet.  The 
line  thence  to  the  Bois  des  Sioux  is  better  than  the  other  lines  in 
crossing  the  heads  of  streams  and  furnishing  greater  supplies  of  lim- 
ber. And  as  the  country  east  of  the  Mississippi  from  the  Little  Falls 
furnishes  extraordinary  facihties  for  railroad  cun^tru'  lion,  and  espe- 
cially an  excellent  connexion  with  St.  Paul,  the  head  of  navigation  of 
the  Mississippi  river,  the  Little  Falls  will  be  adopted  as  ihr  point  of 
crossing  the  Mississippi.  The  route  thence  to  Chicago  can  be  either 
direct  bv  St.  Paul,  or  by  Stillwater,  on  the  St.  Croix,  with  a  branch  to 
St.  Pauf. 

In  the  location  of  the  road,  the  routes  to  the  other  good  crossings 
should  be  examined.  The  most  important  crossings  are  near  the  Falls 
of  St.  Anthony,  at  the  rapids  near  the  mouth  of  Sauk  river,  Jii,d  at  the 
several  points  for  two  miles  above  these  rapids,  at  the  ferry  near  the 
mouth  of  Swan  river,  and  at  Little  Falls. 
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No  difficulty  will  be  experienced  in  locating  the  road  from  tbe  pla- 
teau of  the  Bois  des  Sioux  to  the  valley  of  Mouse  river.  It  should 
keep  south  of  the  Shayenne,  the  northern  limit  of  the  plateau,  to  avoid 
the  severe  crossing  of  that  river,  and,  pursuing  a  course  north  of  the 
Dead  Colt  Hillock,  keep  along  the  dividing  ridge  between  the  Sha- 
yenne river  and  the  Riviere  a  Jaques.  On  this  portion  of  the  road  there  is 
a  scarcity  of  timber,  and  for  a  portion  of  the  way  water  must  be 
brought  m  aqueducts  from  the  lakes  on  the  Coteau  du  Missouri,  which 
may  be  used  both  in  running  the  road  and  in  the  growth  of  cotton- 
wood  on  the  line  of  the  road  for  supplies  of  fuel.  Timber  and  fuel  can 
be  brought  to  the  plateau  in  great  quantities  from  the  Red  river  of  the 
North,  and  considerable  supplies  can  be  procured  from  the  Shayenne. 
Lignite  coal  has  been  found  on  the  Mouse  river,  and  further  search 
may  lead  to  the  discovery  of  beds  of  bituminous  coal. 

3.  From  the  valley  of  Mouse  river  the  route  to  the  plateau  between 
the  Milk  and  Missouri  rivers  must  pass  over  the  Coteau  du  Missouri 
at  grades  of  not  exceeding  forty  feet  to  the  mile,  and,  descending  into 
the  valley  of  the  Missouri  river  either  by  the  Grand  Coulee  or  the  Big 
Muddy  river,  at  grades  not  exceeding  foriy  feet  to  the  mile,  can  take 
two  directions,  either  along  the  valley  of  the  Milk  river,  to  a  point  north 
of  the  Bear's  Paw  mountains,  or,  crossing  the  Milk  river  tiear  its  mouth, 
can  pursue  an  intermediate  course  between  the  Milk  and  Missouri  rivers, 
and  passing  through  the  Bear's  Paw  mountains. 

Tiie  second  route,  involving  the  intricacies  of  the  Bear's  Paw  mount- 
ains, and  not  having  been  examined  by  an  estims^ting  engineer,  will 
not  be  considered  in  this  report.  It  will  save  perhaps  twenty  miles  in 
distance,  and  should  be  examined  previous  to  the  location  of  the  road. 

The  valley  of  the  Milk  river  has  extraordinary  railroad  facilities — in 
its  water,  its  groves  of  cotton- wood,  its  materials  for  ballasting;  and  is 
in  connexion  at  several  points  with  the  Missouri  river,  as  a  line  of  sup- 
plies and  communication  at  Fort  Union,  which  may  be  reached  by  a 
spur  road  at  the  mouth  of  the  Big  Mu#dy,  and  at  the  mouth  of  the 
Milk  river.  This  will  render  available  for  the  road  the  resources  in 
timber  and  stone  of  the  upper  Missouri  and  Yellowstone. 

From  the  great  lakes,  therefore,  to  the  plateau  at  the  base  of  the 
mountains,  the  road  has  several  solutions,  involving  no  higher  grade 
than  forty  feet,  and  that  for  a  few  miles  passing  ibr  the  most  part 
through  a  rich  countiy,  part  of  it  heavily  timbered  and  well  watered;  a 
deficiency  of  wood  and  water  in  other  parts  easily  supplied  by  aque- 
ducts, by  the  growth  of  cot  ton- wood,  by  the  connexion  of  the  Missouri 
and  ihe  Yellowstone,  of  the  Red  river  of  the  North,  the  Shayenne  and 
the  Mouse  rivers.  In  this  connexion  I  will  refer  to  the  general  char- 
acter of  the  Missouri  as  a  line  of  communication  in  the  construction  of 
the  road. 

The  Missouri  is  navigable  as  high  as  the  mouth  of  the  High  Wood 
creek,  fifteen  miles  below  the  Great  Falls  of  the  Missouri,  by  steamers 
drawing  eighteen  to  twenty  inches  of  water  at  all  seasons  of  the  year, 
when  not  obstructed  by  ice,  and  for  steamers  drawing  two  and  a  half 
to  three  feet  for  one-half  the  season.  Its  principal  tributary,  the  YelJow^ 
stone,  is  also  navigable  for  steamers  for  two  hundred  miles,  and  sri\\^ 
further  for  keel-boats  and  canoes.    None  of  the  rivers  of  the  upper  Mi^-^,^ 
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souri  are  navigable,  except,  perhaps,  the  Marias,  which  is  said  to  be 

navigable  for  steamers  of  light  draught  some  fifty  miles.     There  are  two 

rises  in  the  river,  occurring  in  May  and  June,  caused  by  the  meeting 

of  the  snows  of  the  prairies  and  the  mountains,  which  facilitate  very 

much  the  navigation  of  the  river.     The  distance  from  its  mouth  to  Fort 

Union  is  1,900  miles,  and  to  the  mouth  of  the  High  Wood  creek  about 

2,430  miles.     From  the  mouth  of  the  river  to  the  Great  Bend  the  country 

admits  of  almost  continuous  settlement;  thence  to  Fort  Union,  only 

about  one-fourth  could  well  be  cultivated.     Above  Fort  Union  there 

are  many  extensive  bottoms  adapted  to  agriculture,  and  much  arable 

land  in  the  vicinity  of  Fort  Benton,  especially  on  the  High  Wood  creek. 

The  immense  quantity  of  game  along  the  whole  course  of  the  river  to 

below  the  Great  Bend,  is  an  evidence  of  its  goodness  as  a  grazing 

country.     The  obstructions  consist  in  snags,  sawyers,  and  sand-bars, 

rapids,  chains  of  rock,  through  which  there  is  but  one  channel,  and 

strong  northwest  winds.     In  the  upper  Missouri,  rocks  are  occasionally 

found  in  the  channel,  brought  down  by  the  ice.     To  remove  snags  and 

sawyers,  snag-boats  should  ascend  the  river  every  two  or  three  years. 

In  the  vicinity  of  Fort  Union,  and  at  other  points  of  the  river,  both 

above  and  below  Fort  Union,  the  channel  is  very  narrow  and  tortuous. 

The  worst  rapids  are  encountered  above  the  mouth  of  the  Muscle 

Shell  river,  and  are  particularly  described  in  Lieut.  Grover's  report. 

Only  at  the  Dauphin  rapid  is  the  current  as  great  as  four  and  a  half 

miles  per  hour ;  besides  which,  the  channel  is  crooked  and  obstructed  by 

boulders.     A  rapid  having  but  fifteen  inches  of  water  occurs  five  miles 

below  Fort  Benton ;  but  from  the  character  of  the  bottom,  it  is  the  opinion 

ofliieut.  Grover  that  steamers  of  eighteen  inches  would  make  their  way 

over  it ;  and  of  Lieut.  Saxton,  that  even  a  steamer  drawing  twenty 

inches  would  meet  with  no  difficulty.     No  other  rapids  have  twenty 

inches  or  more  of  water. 

The  stones  which  occur  in  the  channel  could  easily  be  removed  by 
providing  a  boat  with  suitable  grappling-hooks,  with  which  she  can  hitch 
OQlo  a  rock  in  her  way  and  drop  down  with  it  into  deeper  water,  with 
very  little  detention. 

Above  the  mouth  of  the  Platte,  the  river  is  closed  by  ice  from  the 
middle  of  Movember  to  the  1st  of  April.  The  temperature,  however,  is 
milder  in  ascending  the  Missouri,  and  winters  frequently  Occur  in  the 
vicimiy  of  Fort  Benton  when  the  river  is  not  closed  by  ice  more  than 
three  months. 

The  average  time  for  steamers  ascending  the  river  to  Fort  Union  has 
keen  forty-two  days,  and  of  descending  eighteen  days.  The  steamers, 
however,  have  not  been  of  a  good  class,  and  the  round  trip  has  been 
'Hade  in  less  than  fifty  days,  starting  when  the  river  was  low,  and  making 
4e  trip  in  July  and  August.  Above  Independence,  moreover,  steamers 
Dever  run  at  night,  from  the  want  of  knowledge  which  prevails  of  the 
channel ;  and  frequent  stoppages  have  to  be  made  for  fuel,  which  in  all 
<Jase8  has  to  be  cut  by  the  crew  alter  leaving  the  settlements. 

With  first-class  boats  having  powerful  engines,  and  with  suitable 
depots  for  fuel,  three  round  trips  per  year  could  be  made  to  Fort  Union, 
and  perhaps  four.  With  the  present  imperfect  arrangements,  there  is 
DO  difficulty  in  making  two  trips.    It  will  become  a  most  imporVaia 
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lipe  of  communication  in  transporting  supplies  of  all  kinds,  worki^en, 
tools,  provisions,  machinery,  railroad  iron,  to  the  section  which,  resting 
on  the  Missouri  from  Fort  Union  to  Milk  river,  is  pushed  eastward  to 
the  Mississippi,  and  westward  to  the  mountains. 

The  upper  Missouri  can  be  made  use  of  to  transport  workmen,  pro- 
visions, and  supplies  of  all  kinds.  From  Fort  Union  to  Fort  Bentoo, 
the  time  occupied  ought  not  to  exceed  five  or  six  days.  With  the  use 
of  the  navigable  portions  of  the  Marias  river,  it  will  become  a  vital  ele- 
ment in  the  construction  of  the  Rocky  mountain  section. 

The  Missouri  river  will  also  prove  valuable  as  an  emigrant  route ; 
but  when  the  railroad  is  completed,  its  importance  will  chiefly  be  con- 
fined to  the  towns  and  cities  on  its  banks.  This  river  will,  with  the 
Yellowstone,  furnish  timber  for  the  section  at  Fort  Union. 

For  a  more  detailed  description  of  the  Missouri  river,  1  will  refer  yoa 
to  the  reports  of  Lieutenants  Donelson,  Saxton,  and  Grover,  which  will 
be  found  in  the  appendix.  (See  E  No.  14,  E  No.  16,  and  E  No.  16.) 
Lieutenants  Donelson  and  Grover  made  the  survey  of  the  river,  and 
Lieut.  Saxton  went  down  in  a  keel-boat  drawing  eighteen  inches  of  water 
at  the  lowest  stage,  and  carefully  considered,  from  the  experience  thus 
gained,  the  practical  difficulties  in  the  way  of  steamboat  navigatioD. 
He  has  had  much  experience  in  the  use  of  steamers  in  shallow  rivers. 

In  this  connexion  it  will  not  be  out  of  place  to  refer  to  the  opinions 
of  the  members  of  the  Fur  Companies  who  have  been,  and  are  now,  in 
charge  of  posts  on  the  Missouri — as  Robert  Campbell,  Alexander  Cul- 
bertson,  Mr.  Claike,  and  others,  who,  simply  from  their  own  practical 
experience  in, the  use  of  keel-boats,  have  long  been  satisfied  as  to  the 
navigability  of  this  river  for  steamers,  and  would  not  hesitate  to  empioy 
them  did  their  business  warrant  it;  and  to  the  experience  of  the  Nicara- 
gua transit  route,  where  iron-hullstern-wheel boats  are  in  use,  drawing 
from  thirteen  to  seventeen  inches  of  water,  and  carrying  four  hundred 
passengers  with  their  baggage ;  and  of  the  Allegheny  river,  in  Pennsyl- 
vania, and  the  Little  Tombigbee,  in  Alabama. 

Moreover,  I  have  submitted,  the  practical  difficulties  of  the  navigation 
of  the  Missouri,  with  its  currents,  rapids,  sand-bars,  and  sudden  deflec- 
tions, to  the  consideration  of  experienced  men,  who  have  been  .ibe 
pioneers  on  these  rivers,  and  are  skilled  both  in  the  construction  and 
the  running  of  boats,  and  they  are  satisfied  that  steamers  of  very  consid- 
erable tonnage,  and  carrying  many  passengers,  can  be  used  on  this 
river  the  entire  distance  to  the  vicinity  of  the  Falls. 

The  following  extracts  from  the  reports  of  Messrs.  Lander  and  Tink- 
ham,  giving  the  results  of  personal  examinations  between  the  liead- 
wciters  of  the  Mississippi  and  the  Rocky  mountains,  are  here  given  as 
highly  descriptive  of  tlie  characteristic  features  of  this  portion  of  the 
route. 

1.  Extracts  from  Mr,  Lander^ s  report  of  February  Idth^  1854. — The 
road  from  Bois  des  Sioux  to  the  head  of  the  Coteau  du  Missouri  should 
pass  north  of  the-  Coteau  des  Prairies,  near  Dead  ColtHillock,  afeng 
the  dividing  ridge  between  the  Jaques  and  Shayenne  rivers  to 
the  headwaters  of  the  JaqUes,  and  avoid  the  bad  crossings  of  the 
Shayenne  river,  which  occur  on  the  line  of  the  odometer  survey. 
There  is  a  scarcity  of  timber  upon  the  route ;  but  lignite  coal  is  feund 
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in  qiiantity  in  the  valley  of  the  Mouse  river,  and  by  the  use  of  proper 
blast  in  furnaces,  may  become  of  service.  Cotton-wood  occurs  in  the 
valley  of  the  Shayenne,  although  it  is  not  abundant  The  soil  upon  the 
line  IS  fertile ;  groves  of  timber  can  be  readily  grown  during  the  period 
required  for  grading  the  road.  Sufficient  stone  for  culvert  masonry  can 
be  found  among  the  boulders  upon  the  hill-sides  in  the  vi  cinity  of  the 
Shayenne  river,  and  the  line  Will  pass  sufficiently  near  the  Shayenne 
to  secure  the  advantages  to  be  derived  from  its  valley,  either  in  pastur- 
age, timber,  or  stone  for  culvert  masonry.  Twenty  miles  west  of  the 
"Maisoh  du  Chien"  occur  ledges  of  sandstone,  from  which  excellent 
materials  for  masonry  may  be  famished  for  long  sections  of  the  road. 
At  the  headwaters  of  the  Shayenne,  and  at  the  Dead  Colt  Hillock  and 
"Lifihling's  nest,"  fine  material  for  ballasting  may  be  found — a,  fact  of 
much  importance  to  this  division  of  the  road,  whicR,  passing  over  low 
prairie  country  and  in  cutting  through  a  pebbly  limestone  gravel  mixed 
with  clay,  will  need  ballasting  tbrougnout.  Tne  portion  extending 
through  the  salt-water  region  will  need  particular  attention,  regarding 
a  supply  of  pure  water  for  the  use  of  engines.  The  proper  mode  of 
overcoming  this  difficulty  will  be,  by  extending  an  aqueduct  along  the 
line  of  the  road  from  the  lakes  upon  the  Grand  Coteau  du  Missouri. 

As  the  line  will  skirt  the  northern  extremity  of  the  Grand  Coteau,  the 
location  of  this  work  will  not  be  difficult.  Good  brick-clay  is  found 
near  the  Maison  du  Chien,  and  the  upland  lakes  of  that  vicinity  are  of 
sufficient  height  above  the  grade  of  the  road  to  afford  the  requisite  fa- 
cility. I  recommend  a  descent  from  the  head  of  the  Grand  Coteau  to 
the  valley  of  Milk  river  by  the  Grand  Coulee.  It  would  by  a  spur 
road  easily  connect  with  Fort  Union.  From  the  Big  Muddy  the  line 
would  pass  to  the  valley  of  Milk  river,  through  which  it  continues  for 
a  Ions  distance  to  a  point  of  departure  north  of  Bear's  Paw  mountain, 
and  wence  along  the  north  bank  of  the  Marias  to  the  great  valley  of  the 
Dry  Branch;  then  crossing  the  Marias,  makes  ascent  through  the  valley 
of  the  Dry  Branch  in  a  southwesterly  direction  towards  the  grand  ap- 
proaches of  Lewis  and  Clark's  Pass  of  the  Rocky  mountains,  crossing 
the  headwaters  of  Teton,  Sun,  and  Beaver  rivers.  Grbttly  Bear  lake, 
lying  between  tlie  headwaters  of  the  Sun  and  Beaver  rivers,  can  be 
formed  into  an  unfailing  reservoir  for  supplying  the  line,  by  the  erection 
of  a  dam  at  its  lower  extremity,  and  by  turning  the  water  of  a  small 
mountain  stream  into  the  lake. 

The  line  passes  near  Grizzly  Bear  lake,  and  for  several  miles  the 
grade  is  a  gentle  descent  towards  the  Marias  river. 

By  the  use  of  the  yellow  mountEiin  pine,  abundant  in  the  vicinity,  a 
line  of  logs  could  be  laid  along  the  route,  and  furnish  water  to  the 
road  for  the  supply  of  the  engines  and  the  employes — ^the  temporary 
structure  eventually  superseded  by  proper  iron  castings  or  brickwork. 
Good  brick-clay  is  found  in  quantity  near  Grizzly  Bear  lake. 

All  difficulties  of  construction  may  be  overcome  upon  this  important 
division  at  reasonable  cost.  The  great  valley  of  Milk  river  affords  re- 
markable faciUties  for  construction,  as  regarcb  grading  and  thogimme- 
diate  use  of  the  rail.  Vicinity  to  the  Missouri  aids  transportation  of 
timber  from  the  mountains  by  rafting. 
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An  embankment  road-bed  must  be  resorted  to  in  the  valley  of  IGIk 
river,  to  guard  against  jise  of  water  upon  the  bottom  land  over  which 
the  line  will  pass. 

2.  Extracts  from  Mr.  TiniJum's  rfpor/.-r-From  the  Mississippi  a  vast 
prairie  stretches  westward  to  the  base  of  the  Rocky  mountains,  1,136 
miles ;  and  a  breadth  of  402  miles  of  wooded  aiKi  mountain  country 
lies  between  the  prairies  and  the  great  Columbia  river  plains.  These 
prairies  reach  down  to  the  bottom  lands  of  the  Columbia,  whose  valley, 
mcluding  that  of  its  tributary,  the  Cowlitz,  is  traced  to  the  shores 
of  Puget's  sound — a  third  portion  of  607  miles.  These  are  the  mea* 
sured  distances  of  the  railway  route  hereafter  defined,  and  are  changed 
by  adopting  for  portions  of  the  line  other  practicable  or  probably  prac- 
ticable routes. 

From  the  Mississippi  to  the  bottom  levels  of  the  Missouri  are  certain 
prominent  and  unusual  features,  the  knowledge  of  which  is  of  great  ser- 
vice in  directing  the  location  of  the  hne  of  railway,  the  easiest  aod 
cheapest  hne  between  the  headwaters  of  the  Mississippi  and  the  ereat 
northern  bend  which  the  Missouri  makes  near  the  moutn  of  the  Yellow- 
stone. It  may  nevertheless  be  observed,  with  reference  to  the  region 
lying  between  the  Mississippi  and  Missouri,  that  so  far  destitute  is  it  of 
serious  obstacles,  that  the  peat  selection  of  a  railway  route  uniting  the 
two  rivers  may  be  determmed  by  the  commercial  relation  rather  than 
by  the  physical  features  of  the  country  traversed. 

The  section  of  Minnesota  east  of  the  Mississippi,  passed  over  by  the 
exploration,  presents  few  diflGlculties  to  the  building  of  a  railroad.  Ob- 
structed by  no  mountain  ranges,  and  diversified  by  lightly-wooded  lands, 
the  fertile  belt  of  prairie  bordering  on  the  river  affords  a  good  location. 
Farther  interior,  on  the  east,  and  to  the  north  and  northwest,  are  the 
wooded  and  lumber  sections. 

Bordering  on  the  Missouri,  and  running  parallel  with  it,  is  the  Plateau 
du  Coteau  du  Missouri — a  high  rolling  plateau,  having  an  average 
breadth  of  some  60  to  80  miles,  rising  fi-om  400  to  800  feet  above  the 
bed  of  the  river.  This  plateau,  remarkable  for  its  uniformity  and  ex- 
tent from  below  tfie  latitude  44^,  stretches  north  and  west  into  the  Brit- 
ish possessions,  and  probably  here  retains  its  characteristic  features  as 
the  dividing  ridge  between  the  waters  of  the  Sascatchawan  and  the 
Missouri,  until  absorbed  in  the  bolder  elevations  of  the  eastern  slope 
of  the  Rocky  mountains. 

The  passage  of  the  plateau  by  a  railway  will  by  no  means  be  im- 
practicable with  a  careful  selection  of  route ;  but  it  can  rarely  be  done 
without  a  loss  of  grade  greater  than  400  feet. 

East  of  the  plateau  and  parallel  with  it,  at  distances  of  fi-om  20<  to 
60  miles  from  its  eastern  edge,  flows  Riviere  a  Jacques,  or  James  river, 
finding  its  source  near  the  headwaters  of  the  Shayenne,  and  having  with 
that  river,  for  some  100  miles,,  nearly  the  same  general  southeasterly 
course. 

The  general  surfiice  of  the  high  plains  through  which  these  two  streams 
find  tb^r  descent — the  one  to  the  Red  river  of  the  North,  the  other  to 
discharge  its  waters  into  the  Missouri — ^is  here  400  to  600  feet  lower 
than  the  plateau.  Of  this  summit-ground  distributing  and  dividing  the 
wjaXexs  ^o  iheii  northern  or  southern  slopes,  the  extensive  flat  or  prairie 
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through  which  flaws  the  Bois  des  Sioux  river  is  the  eastern  limit  The 
connexion  between  this  prairie  and  the  Mississippi  is  along  the  sources 
of  the  tributaries  to  the  Minnesota  river.  Crossing  these  streams  in 
ihefr  infancy,  and  before  the  crossing  of  the  several  valleys,  is  objec- 
tionable. 

Carrying  the  line  northwardly  to  the  great  bend  of  the  Missouri;  we 
avoid  a  difficult  and  objectionable  river-crossing,  and,  what  is  of  more 
importance,  head  what  is  represented  as  the  extensive,  broken,  and 
tumultuous  region  of  country  south  and  west  of  the  Missouri  and  ex- ' 
tending  to  the  Platte  and  kno\^-n  as  the  Black  Hills. 

The  railroad  route  from  St.  Paul  keeps  up  the  left  bank  of  the 
Mississippi,  crosses  at  Little  Falls,  continues  along  the  dividing  ridge 
between  the  Mississippi,  Red  river,  and  the  Minnesota,  until  entering 
upon  the  prairie  of  the  Bois  des  Sioux,  pursues  its  same  general  direc- 
tion through  this  prairie,  passes  thence  on  to  the  summit-giounds 
between  the  James  and  Shayenne  rivers,  and  finally,  without  losing  its 
elevation,  enters  and  passes  the  great  plateau  of  the  Missouri  by  a  cou- 
I^  connecting  the  two  valleys  of  the  Mouse  and  Missouri  nvers,  and 
for  a  time  piercing  the  barrier  which  separates  them. 

Proceeding  up  the  Missouri  from  the  mouth  of  the  Great  Muddy  river 
to  the  entering  of  Milk  river,  the  railroad  line  for  near  180  miles  fol- 
lows the  fevorable  valley  of  this  latter  stream ;  then,  leaving  it,  passes 
on  to  the  prau*ies,  and  so  continues  until  within  a  few  miles  of  the 
mountain  pass,  crossing  in  succession  Marias,  Teton,  and  Sun  rivers, 
with  the  tributaries  of  Dearborn  river. 


CHAPTER  V. 

Details  of  excavations' and  embankments — Supplies  ofwood^  watery  stone^  and 

other  materials. 

To  go  over  the  (railroad)  line,  as  shown  on  the  map,  more  carefully, 
and  in  sufficient  detail  to  give  its  general  features. 

The  Mississippi  at  St  Paul  flows  some  one  hundred  and  fifty  feet 
below  the  high  prairies  in  the  rear  of  the  town.  The  connexion  be- 
tween the  Mississippi  and  the  higher  ground,  is  made  with  a  forty-foot 
grade.     With  bat  little  variation  of  surface  or  soil  the  line  follows  the 

Sneral  direction  of  the  river,  passing  over  prairies  or  oak  uplands,  to 
nk  rapids,  and  thence  to  Little  Falls,  one  hundred  and  twelve  miles. 
In  this  interval  the  soil  generally  consists  of  a  vegetable  mould  of  from 
one  to  tour  feet  deptli,  resting  on  a  gravelly  or  sandy  substratum,  afford- 
ing the  best  material  for  a  firm  and  dry  road  embankment.  On  the 
r™t,  and  farther  interior,  is  th^  heavily  wooded  and  timber  country  of 
Mmoesota^  the  tamarac  swamps  occasionally  approaching  the  line. 
No  rock  cutting  was  observed,  though  rock  was  found  in  place  near 
St.  Anthony  Falls,  and  in  the  vicinity  of  Sauk  rapids. 

The  grades  along  the  east  bank  of  the  Mississippi  are  light,  seldom 
exceeding  ten  fijet  per  mile.    The  bridge  crossmgs  are,  ttice  ciee^. 
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sixty  feet;  Coon  creek,  sixty  feet;  Rum  river,  one  hundred  and  fifty 
feet;  Elk  river,  one  hundred  and  twenty  feet. 

The  culvert  masonry  is  small,  and  the  earth-work  will  not  exceed 
an  average  embankment  of  six  feet.    For  structures,  both  of  wood  wad 
stone,  the  material  is  good  and  near  at  hand.     Of  lumber,  the  yellow 
and  white  pines,  larch  and  cedar^  are  abundantly  manufactured  on  the 
St.  Croix  and  the  different  tributaries  of  the  Mississippi,  and  with  these 
woods  the  white,  black,  and  bur  oaks,  ash  and  sugar  maple.    All  of 
these  different  species  of  lumber  are  manufectured  near  the  line  of  the 
road.     Granite  was  found  in  place  near  Sauk  rapids.     An  inferior 
limestone  is  obtained  in  the  vicinity  of  St.  Anthony  and  St.  Paul,  hut 
it  is  probable  that  for  the  present  fime  must  be  obtained  from  a  point 
lower  down  on  the  Mississippi. 

The  crossing  at  Little  Falls  requires  but  three  hundred  and  twentj- 
five  feet  of  bridge,  in  two  stretches,  the  river  being  divided  by  an  island. 
The  river  is  crossed  at  right-angles.  The  abutment  rests  on  rock. 
Crossing  at  the  falls,  the  bridge  presents  no  obstruction  to  navigation. 

The  crossing  at  Little  Falls  aflbrds  a  good  connexion  with  a  line 
from  Lake  Superior,  and  enters,  on  the  west  shore,  a  better  wooded 
country  than  will  be  obtained  by  going  further  south,  and  over  which 
it  will  probably  be  practicable  to  build  a  firmer  and  drier  road-bed 

The  crossings  at  St.  Anthony  Fsllls  and  the  Sauk  rapids  are  eighl 
hundred  feet  and  sbc  hundred  feet  respectively,  both  feasible  and  giving 
fair  faciUties. 

In  the  next  hundred  and  twenty-eight  miles,  to  the  Bois  des  Siota 
prairie,  the  line  passes  successively  through  a  wooded  and  prairie 
countiy,  and  thenceforward  to  the  Rocky  mountains  the  growth  of 
wood  is  confined  to  the  bottoms  of  rivers  and  the  borders  of  lakes. 

The  rise  in  this  interval  is  about  three  hundred  feet.  The  ground  i 
rolling,  sometimes  showing  stony  and  gravelly  knolls,  and  is  frequently 
interrupted  by  small  lakes. 

*  The  earth-work  for  this  hilndred  and  twenty-eight  miles  wiB  not 
exceed  an  average  embankment  of  eight  feel  height,  and  is  occasionally 
stony.  Granite  boulders,  at  occasional  intervals,  are  scattered  on  the 
surface.  Side  ditching  is  often  necessary  in  flat  and  low  places,  but 
for  the  main  part  of  the  dist€mce  the  excavation  is  l%ht  ana  gravelly. 
There  is  no  rock  excavation. 

Grades  of  thirty  feet  per  mile  will  occasionally  be  required  in  the 
limited  region  of  knoUy,  roiling  country,  but  will  generally  not  exceed 
ten  feet. 

Crossing  the  tributaries  of  the  Minnesota  at  their  sources,  the  amount 
of  bridge  work  will  be  small;  an  estimate  of  two  hundred  feet  on  the 
small  streams  of  the  Crow,  South  Branch,  and  Chippewa  rivers,  covers 
the  whole.     The  culverts  will  be  small  and  frequent  in  number. 

The  pine  and  wooded  region  through  which  the  line  passes  is  esti-     , 
mated  to  extend  westward  from  the  Mississippi  eighty  miles.    The 
numerous  beautiful  lakes  are  often  surrounded  with  a  handsome  growtk 
of  wood,  mainly  elm  and  poplar. 

The  suppUes  of  lumber  will,  however,  be  drawn  mostly  firora  the 
Mississippi  and  the  pme  region  to  the  west  of  it,  and  with  small  expense 
of ,  transportation* 
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Stone  is  found  in  places  only  at  the  Mississippi,  The  granite  boulders 
are  found  at  some  sixty  miles  west  of  the  Mississippi,  and  will  supply 
ihe  culvert  masonry.  Stone  for  the  small  amount  of  bridge  abutments 
must  be  brought  hrom  the  Mississippi,  unless  further  explorations  dis- 
cover the  formation  of  good  building  material. 

Thenceforward  to  the  valley  of  the  Missouri  the  total  rise  is  about 
700  feet.  In  this  portion  is  included  the  prairie  of  the  Bois  des  Sioux, 
a  remarkable  flat  of  some  forty  miles  width,  almost  an  absolute  plain, 
and  from  whose  eastern  verge  the  eye  seeks  in  vain,  on  its  shadowy, 
monotonous  surface  of  coarse,  dark  grass,  any  relieving  undulation,  or 
tree  or  shrub.  Through  this  remarkable  prairie  the  Bois  des  Sioux  and 
Wild  Rice  rivers  make  their  way  to  join  the  Red  river  of  the  North,  in 
narrow,  canal-like  channels,  with  miry  sides  and  bottoms.  The  elm 
and  oak  are  found  on  these  two  streams,  either  threading  their  banks 
or  grouped  together  in  handsome  clusters.  The  water-level  was  m 
the  latter  part  of  June,  when  crossed  by  our  train,  some  eighteen  feet 
bebw  the  edges  of  the  banks,  but  high  deposites  of  drift  stuff  had  been 
made  on  .the  banks,  and  were  found  even  at  several  miles  distance 
from  the  river.  In  the  breaking  up  of  winter,  and  with  the  spring  rains, 
this  prairie  is  undoubtedly  very  wet  and  marshy,  and,  to  a  great  ex- 
tent, covered  with  standing  water,  though  at  small  depth. 

Between  this  prairie  and  the  Shayenne  the  land  becomes  undulating 
and  dry;  and,  in.  the  vicinity  of  that  river,  sand  hillocks,  and  in  some 
instances  sand  bluffs,  show  themselves.  The  Shayenne  flows  in  a  deep 
valley,  150  to  200  feet  below  the  general  prairie  level,  and  with  a  vat 
ley  one-quarter  to  three-quarters  of  a  mile  wide.  The  bottom  is  fairly 
wooded  with  elm,  oak,  ash,  poplar,  &c.  At  the  first  crossing  made  of 
this  river  by  the  train,  its  width  was  sixty  feet,  its  depth  fourteen  feet, 
with  freshet  marks  eighteen  feet  above  the  water-level.  At  the  second 
crossing,  its  width  was  fifty  feet,  its  depth  three  and  a  half  feet,  the 
immediate  banks  miry  in  both  cases.  These  crossings  would  be  ex- 
pensive and  cause  much  loss  of  e;rade,  and  are  avoided  ui  the  direction 
EVen  to  the  route.  Granite  boulders  of  large  size  are  frequent  on  the 
gh  grounds  bordering  on  the  river,  and  at  one  place  east  of  the  second 
crossing  it  was  supposed  that  granite  was  found  in  place. 
.  From  the  bend  of  the  Shayenne  to  Mouse  river  the  country  is  nearly 
uniform,  gradually  rising — is  in  part  undulating,  but  has  many  small 
lakes,  andJs  often  marshy.  Riviere  a  Jacques  is  crossed  with  a  width 
^some  120  feet.  This  river  has  probably  very  little  wood  on  it  with- 
in reach  of  the  route. 

There  is  a  general  destitution  of  wood  throughout  this  interval,  and 
it  is  only  rarely  that  one  finds  a  growth  of  wood  on  the  numerous  small 
lakes,  and  the  small  tributaries  of  the  James  river.  The  vegetable 
mould,  not  over-deep  at  Shayenne  river,  gradually  decreases,  and  the 
soil  is  generally  thin  at  the  source  of  the  Shayenne  and  James  rivers. 
Thence  the  soil  improves,  until  we  reach  the  Mouse  river,  where  there 
if  mueh  good  arable  land« 

The  Shayenne  river,  with  a  curve  from  the  north,  appears  to  retam  its 
character,  as  already  observed,  with  a  deep  valley,  high,  steep  banks, 
wooded  bottom,  and  nluch  the  same  formation  of  clay  and  sand, 
intermixed  with  gravel  and  pebbles,  as  lower  down.    It  ia  ipiob^.- 
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bly  wooded  as  far  as  Minne-Wakan  lake,  and  at  the  final  crossing  by 
the  train  near  the  source  of  one  of  its  forks,  was  even  then  notic^ible 
for  its  deep  valley  and  steep  banks. 

Mouse  river  is  a  large  stream  of  water,  and,  after  Red  river  of  the 
North,  is  the  most  important  river  on  the  route  between  the  Mississippi 
and  Missouri.    It  flows  in  a  deep,  wide  valley,  upwards  of  200  feet 
below  the  prairie  level,  with  a  wiaih  of  bottom  varying  from  a  half  to 
,two  miles ;  is  wooded,  and  sometimts  heavily  wooded^  with  a  growth 
, of  elm,  oak,  ash,  and  probably  with  other  woods.     Its  high  and  steep 
banks,  of  about  the  same  formation  as  belongs  to  the  Shayenne,  are  cut 
by  deep  coulees,  extending  back  fix)m  the  river  ten  and  fifteen  miles, 
having  generally  a  fertile  soil  and  scattered  trees.     These  coulees  are 
difficult  of  passage  with  wagons,  and  the  construction  of  a  railroad 
across  them  would  be  attended  with  heavy  embankments  and  culvert 
masonry,  and  with  great  expense.     The  location  of  the  line  has  been 
so  chosen  as  to  heauthem.    At  Mouse  river  a  coarse,  gray  saodstboe 
crops  out.  and  may  furnish  some  fair  building-stone.    Near  by,  at  the 
Butte  Maison  de  Chien,  examined  by  Mr.  Lander,  he  reports  an  abua- 
^nce  of  excellent  sandstone  for  building. 

Mouse  river  is  about  120  feet  wide,  and  was,  apparently,  as  much  as 
seven  feet  deep,  and  is  navigable  for  a  long  clistance,  and  possibly 
quite  to  Red  river.  The  information  obtained  in  regard  to  it  was,  fiom 
one  source,  that  no  obstruction  to  its  navigation  existed  as  far  down  as 
its  mouth ;  from  another  source,  that  there  was  one  intervening  rapid. 
Its  navigabiUty  would  be  of  service  in  transporting  materials,  and  its 
valley,  with  many  fertile  and  pleasing  locations,  o&rs  greater  induce- 
ments for  settlement  than  are  to  be  found  for  a  long  distance  on  either 
aide  of  it. 

The  interval  remaining  to  the  high  plateau  hiding  the  valley  occu- 
pied by  the  railroad  firom  the  Missouri,  is  by  the  River  of  the  Lakes,  a 
tributary  of  Mouse  river — small,  but  possessing  in  its  deep,  wide  rsJkj 
and  couUes  much  of  the  same  character.  It  is  wooded  for  only  ft 
small  extent. 

From  the  head  of  the  River  of  the  Lakes,  a  favoring  and  singular 
coulee  breaks  the  Plateau  du  Coteau  du  Missouri,  and,  with  a  gradb  not 
exceeding  forty  feet  per  mile,  the  line  passes  through  to  the  bottoiD- 
lands  of  Uie  Missouri. 

.  From  the  commencement  of  the  Bds  des  Sioux  prairie  to  Missouri 
river,  the  earth-work  would  not  be  heavy,  nor  of  an  expensiTe 
nature.  An  average  embankment  of  seven  feet  would  cover  the  esilb- 
work.  The  excavation  of  the  Bois  des  Sioux  prairie  is  easyt  ap- 
proaching and  bordering  on  the  Shayenne;  boulders  and  stones  are 
often  mingled  with  the  soil,  adding  to  the  expense  of  removal ;  and 
this  last  character  of  formation  is,  at  intervals,  met  with  all  along  the 
line,  while,  in  general,  the  substt-atum  appeared  to  be  a  clayey  loam. 

Of  rock  excavation  there  is  none.  Except  in  crossing  the  divide, 
grades  need  not  exceed  thirty  feet  per  mile,  and  will  rarely  be  so  great. 

The  Bois  des  Sioux  will  require  a  bridge  of  140  feet;-  the  Wild 
Rice  river  120  feet;  a  small  stream  near  Wild  Rice  river  should  be 
spanned  by  a  hundred-foot  truss,  and  James  river  will  require  190  feet 
of  bridge. 
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'  The  culvert  masonry  will  be  small  in  amount ;  but  care  should  be 
taken  in  side-ditching,  and  the  prairie  embankment  should  always  be 
as  high  as  four  feet,  both  to  obtam  a  dry  and  firm  road-bed,  and  for  the 
disposal  of  the  winter  snows. 

Wood  will  be  scantily  furnished  from  the  route  of  the  road  for  its  con- 
structioii.  The  Bois  des  Sioux  wid  Wild  Rice  rivers  will  furnish  a  small 
amount.  The  Shayenne  will  furnish  sleepers  for  200  miles  oi  the 
way,  single  rail.  We  do  not  know  that  James  river  will  furnish  any. 
Wooded  lakes  occasionally  aid  in  the  supply.  Mouse  river  is  liberaUy 
wooded,  and  I  think  may  be  depended  upon  to  furnish  200  miles  with 
sleepers.  The  connexion  with  the  Mississippi  and  Red  rivers  at  one 
end,  and  with  the  Missouri  at  the  other,  will  make  up  any  deficiency 
id  the  superstructure ;  but  the  Missouri  bottoms  furnish  little  but  the 
•sweet  cotton-wood,  a  soft,  porous  and  inferior  wood,  and  not  to  be 
used  when  other  can  be  obtained  at  a  reasonable  expense.  The  red 
cedar,  in  small  quantities,  grows  both  above  and  below  Fort  Union. 
A  good  deal  of  valuable  white  oak  can  be  obtained  from  Red  river. 
Frmn  all  these  sources  f  estimate  that  the  road  can  be  fitted  with  its 
superstructure,  and  with  good  materials,  and  be  supplied  with  fuel  for 
•at  least  six  years^  running  time,  full  operation,  and  from  its  various  con- 
nexions could  indefinitely  extend  this  period,  but  with  considerable  ex- 
pense for  transportation.  Coal,  according  to  Dr.  Owen,  exists  in  the 
lower  part  of  Minnesota  and  in  Iowa ;  and  while  our  exploration  has  «ts- 
certained  the  existence  of  an  inferior  coal  in  Mouse  Kiver  valley,  the 
information  obtained  there  makes  it  probable  that  a  better  coal  is  to  be 
fcnnd  in  that  region. 

Stone  for  masonry  is  also  scarce,  and  but  little  is  needed.  The  fi^e- 
quency  of  the  granite  boulders  will  be  of  service  in  the  building  of  cul- 
verts, and  to  some  degree  may  aid  in  constructing  the  small  amount  of 
bridge  abutments.  Building-stone  in  abundance  can  be  obtained  from 
near  the  Butte  Maison  de  Chien,  and  possibly  the  sandstone  of  Mouse 
river  will  be  found  of  value. 

At  Mouse,  Shayenne,  Bois  des  Sioux,  and  Wild  Rice  riv^s,  but  with 
better  facility  at  Red  river,  all  the  materials  for  good  bricks  are  obtained, 
and  it  may  be  found  cheaper  and  better  to  use  brick  masonry  in  the 
ntighboring  bridge  and  culvert  works. 

Water  can,  by  reservoirs  and  unimportant  aqueducts,  be  introduced 
at  any  point  of  the  line  required.  The  numerous  small  lakes  extend- 
ing along  the  greater  part  of  the  distance  will,  in  this  way,  be  of 
service. 

A  little  east  firom  the  second  crossing  of  the  Shayenne  were  observed 
the  first  indication  of  approach  to  the  **  salt-water  region."  Through- 
out this  region,  extending  from  this  point  to  the  Mouse  River  valley, 
small  ponds  and  lakes  are  to  be  found,  (brackish  and  slightly  salt,) 
and  firequently  with  white  salt  incrustations  of  small  amount  on  their 
borders.  More  abundant  than  these  salt-water  lakes,  and  constantly 
itHermi^ted  vtrith  them,  are  the  small  fresh-water  ponds  and  lakes, 
occurring  quite  as  often  as  is  desirable  either  for  travelling  or  railroad 
purposes.  With  this  abundant  supply  no  unusual  construction  or  ex- 
pense will  be  required  in  establishing  watering-places.    With  noon  and 
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night  halts  at  intervals  averaging  less  than  ten  miles  distance,  there 
was  never  a  deficiency  of  firesn-waten 

Prairie  fires  should  be  provided  against  by  side-ditching.  The  grass 
is  not  tall  and  heavy,  and  with  proper  provision  no  injury  to  the  wood 
need  be  anticipated  hrom  this  source. 

Proceeding  up  the  Missouri,  from  the  mouth  of  the  Great  Muddy 
river  to  the  entrance  of  Milk  river,  the  railroad  line,  for  near  180  miles, 
follows  up  the  favorable  valley  of  this  latter  stream  ;  then  leaving  it, 
passes  on  to  the  prairies,  and  so  continues  until  within  a  few  miles  of 
the  nK>untain  pass ;  crossing  in  succession  Marias,  Teton,  and  Sun  rivers^ 
with  the  tributaries  of  Dearborn  river.     The  route  considered  enten 
the   mountains  by  the  pass  which,  in  our  survey,  has  been  termed 
Lewis  and  Clark's  Pass ;  the  more  northern  of  the  two  opening  into 
the  valley  .of  Blackfoot  river,  or  by  "Cadotte's  Pass" — a  second  en- 
trance into  that  valley. 

Missouri  river  is,  in  the  vicinity  of  Fort  Union,  some  four  hundred  and 
fifty  yards  wide,  and,  so  far  as  followed  by  the  route,  has  a  wide  bottom 
of  from  two  to  eight  miles  across.  The  river  is  well  wooded  with  the 
sweet  cotton-wood,  and  has  a  small  quantity  of  red  cedar.  On  tbe 
south;  side  rise  the  Mauvaise  Terre  hills,  making  up  to  some  three  huD- 
dred  to  five  hundred  feet  height,  whose  name  well  defines  their  cIud^* 
acter — bare,  and  broken  into  every  irregularity,  washed  with  ffuUey* 
and  ravines,  and  yet  whose  silvery  glistening  front,  with  its  blended 
light  and  shade,  is  often  a  landscape  feature  of  wonderful  beauty.  On 
the  north  side,  also,  the  blu&  generally  rise  abruptly,  and  a  few  miles 
back  of  the  river  the  plains  attain  an  elevation  above  it  of  fi'om  one  hun- 
dred to  three  hundred  feet.  A  coarse  soft  sandstone  crops  out  often  in 
the  edge  of  the  blufis,  and  apparently  underlies  the  whole  surfiice  ex- 
tending to  the  upper  Missouri  above  Fort  Benton.  The  bottom-lands 
are  almost  flat,  descending  slightly  towards  the  river.  The  Missouri 
has  probably  but  a  small  fall  per  mile — a  fall  which,  according  to  tbe 
barometric  observations,  does  not  exceed  one  foot  per  mUe. 

By  the  various  windings  of  the  route.  Milk  river  enters  the  Missouri 
some  one  hundred  and  twenty  miles  above  Fort  Unioi\,  and  the  line 
traces  its  course  for  some  one  hundred  and  eighty  miles.  Comparatively 
a^mall  stream,  it  yet  shows  much  the  same  features  as  the  Missouri; 
hasa  wide,  open  intervale  half  to  four  miles  wide;  is  closed  in  on  either 
side  by  the  bluffs  terminating  the  plains,  which  ascend  as  they  recede 
from  the  river,  the  bluffs  being  very  frequently  cut  with  deep  couldes, 
which  can  be  traced  five,  ten,  or  fifteen  miles  into  the  intenor.  The 
river  is  plentifully  supplied  with  cotton-wood,  and  its  bottom-lands  arc 
flat  and  generally  wide.  At  the  first  crossing  of  this  river  by  the  train^ 
some  fifty  miles  above  its  mouth,  the  bed  of  the  stream  had  a  vridth  of 
two  hundred  and  twenty-five  feet ;  the  running  water  was  but  fifty  feet 
wide  and  two  and  a  half  feet  deep,  with  a  sandy  bottom,  and  banks  of 
clay  and  sand  rising  some  fifteen  feet  above  the  water-level,  unstable, 
and  often  displaced  by  the  river  in  its  annual  floods.  At  the  third 
crossing,  by  the  winding  of  the  wagon  road,  a  little  more  than  one  hun* 
dred  and  eighty  miles  above  its  mouth,  the  river  retained  nearly  tbe 
same  width  of  bed  and  general  features,  but  with  no  running  stream^ 
the  water  remaining  in  the  depressions  and  holes  in  its  bed. 
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The  bottom-lands,  both  of  the  Missouri  and  Milk  rivers,  are  composed 
of  clay  and  s^nd,  of  a  nature  to  become  soft  and  sloppy  with  the  wet  of 
spring,  and  on  the  dry  season  succeeding,  becommg  parched  and 
cracked.  The  prairie  •  and  upland  formations  are  remarkably  unde- 
viating  in  their  cnaracter,  consisting  of  a  mixture  of  clay  and  sand,  in- 
termixed with  smooth  pebbles,  extending  below  the  surface  only  from 
one  to  three  feet,  and  below  all  the  underlying  coarse  sandstone.  The 
clay  washed  by  the  rains  finds  its  way  into  the  coulees  and  the  bottom 
of  the  river,  leaving  the  exposed  pebbles  on  the  surface,  deceiving  one 
widi  the  appearance  of  gravelly  or  stony  knolls.  This  section  does  not 
offer  the  best,  but  will  ^[brd  a  &ir  material  for  road  embankment. 

The  tributary  rivers  on  the  north  side  for  which  bridges  must  be 
erected  are  Great  Muddy  river,  Poplar  river,  and  Porcupine  river — all 
small  streams,  with  an  average  width  of  sixty  feet,  and  greatest  depth 
three  feet,  at  our  several  crossings. 

The  Missouri  and  Milk  river  bottoms  possess  one  peculiar  feature, 
and  for  which  provision  must  be  made  in  constructing  a  railroad.  At 
short  intervals,  averaging  not  over  eight  miles  for  the  whole  river  line, 
narrow  canal^like  channels  are  found  generally  extending  from  the 
coolies  of  the  bluffs,  for  the  greater  part  dry  in  summer,  but  in  spring 
freshets  are  the  sluices  hy  which  the  water  from  the  rain  and  snow 
finds  its  passage  to  the  river.  These  channels  or  sloughs  have  an 
average  width  of  twenty-five  feet,  with  a  depth  of  eight  feet,  and  should 
be  spanned  with  a  simple  timber  structure  to  prevent  the  accumulation 
of  water  and  injury  to  the  road-bed. 

The  hi^h  prairie  plateau  which  the  road  attains  on  leaving  Milk 
river  reaches  to  the  base  of  the  Rocky  mountains,  and  is  marked  with 
but  little  variation  of  surface.     The  same  formation  of  clay  and  sand, 
with  more  or  less  admixture  of  pebbles,  continues  as  on  the  prairies, 
running  back  from  the  Missouri  and  Milk  rivers.     There  is  a  scarcity 
of  wood  and  water.     The  soil  at  first  possesses  little  fertility,  scantily 
shaded  with  a  short  thin  grass;  gradually  improving  as  the  approach  is 
made  to  the  mountains.     Through  this  plateau  the  rivers  Marias  and 
.  Teton  flow  in  deep  channels,  concealed  fiom  sight  till  one  is  close  upon 
ihem,  with  bottoms  fably  wooded  with  cotton-wood  one-quarter  to 
half  a  mile  wide,  and  marked  by  the  deep  coulees  intersecting  their 
valleys.     These  two  rivers,  in  the  vicinity  of  the  railroad  line,  are 
about  two  hundred  and  one  hundred  and  twenty  feet  wide,  and  flow 
some  two  hundred  feet  below  the  general  level  of  the  prairie.     The 
water  is  no  longer  muddy  or  milky  as  in  the  Missouri,  with  its  lower 
tributaries,  but  is  clear  and  cool,  flowing  over  a  pebbly  and  sandy  bot- 
tom.   The  passage  of  the  Marias  river  is  one  of  some  diflSiculty  and  ex- 
pense, owing  to  the  depth  of  the  river  below  the  prairie.     The  Teton 
IS  crossed  high  up,  and  with  less  difficulty.     Sun  river  is  crossed  near 
its  source,  and  with  ease.  \ 

From  the  Great  Muddy  river  to  the  base  of  the  Rocky  mountains 
there  is  a  river  line  for  two  hundred  and  sixty-five  miles,  and  the  bal- 
ance is  of  prairie.  The  earth- work  in  all  this  extent  willnot  be  heavy. 
Ab  average  embankment  of  eight  teet  will  more  than  cover  it.  The 
material,  as  already  stated,  is  a  mixture  of  clay  and  sand,  not  a  light 
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loam,  but  easily  broken  up  with  the  plough  or  pick,  exposing  a  snooolh 
and  steep  surface  where  undermined  by  brooks,  and  slicing  at  a  steep 
angle. 

It  is  not  known  that  any  rock  excavation  will  be  necessary.  Occa- 
sionally a  spur  of  coarse  gray  sandstone,  in  broken  detached  masses, 
shoots  across  the  line  from  the  river  bluflfe,  but  generally  not  without 
the  opportunity  of  turning  it.  Two  miles  of  side-cut  rock  excavation 
'Will  cover  this  item. 

The  grades  and  curves  are  probably  unequalled  by  any  existing  rail- 
road of  the  same  extent.  On  the  river-bottoms  there  will  rarely  be 
occasion  to  exceed  the  rise  of  the  rivers,  by  observation  being,  for  the 
•Missouri  about  one  foot  to  the  mile,  and  for  Milk  river  three  feet  to  tie 
mile.  The  rise  from  Milk  river  to  the  plains  is  made  with  a  grade  of 
thirty-five  feet  to  the  mile.  The  coulees  making  down  to  Marias  aud 
Teton  rivers,  afibrds  opportunity  for  crossing  these  streams  with  grades 
not  exceeding  forty  feet  per  mile. 

No  stream  in  this  section  is  so  large  as  to  require  more  than  a  single 
span  of  bridge  truss.  Timber  trusses  will  undoubtedly  be  foond 
cheapest  and  oest  in  every  case.  Great  Muddy  river.  Poplar  and  Por- 
cupine rivers,  will  each  require  eighty-feet  trusses,  with  two  abulojents. 
Milk  river  is  crossed  in  a  oend  of  the  stream,  at  right-angles  to  tbe 
current,  is  spanned  with  a  truss  of  about  two  hundred  and  forty  feet,  and 
has  an  abutment  twenty  feet  high  above  the  river-bottom.  The  masonry 
of  this  bridge  should  be  protected,  by  piling,  from  the  wash  of  the 
freshets.  Marias  and  Teton  rivers  will  respectively  require  trusses  of 
about  two  hundred  and  twenty  and  one  hundred  and  sixty  feet  leugth. 

The  numerous  small  waterways  required  on  the  bottoms  of  the  Mis- 
souri and  Milk  rivers  have  already  been  noticed  in  sufficient  detail;  as 
they  carry  little  or  no  drift-ice  and  wood,  it  is  not  necessary  to  clear 
their  highest  water-line  more  than  six  feet. 

The  supplies  of  wood  accessible  are  the  cotton-woods  of  Missouri  and 
Milk  rivers,  the  wooded  mountain  termed  the  "Trois  Suites,"  about 
sixty  miles  north  of  the  line,  the  mountains  to  the  south  of  the  Missouri, 
near  Fort  Benton,  and  the  Rocky  mountains  at  the  end  of  tbe  section. 

The  "  black  growth"  of  the  streams  of  tbe  Yellowstone  becomes,  too, 
tributary  to  this  section  at  the  confluence  of  this  river  with  the  Missoiffi, 
near  Fort  Union,  and  may  be  serviceable. 

Of  cotton-wood  there  is  an  abundance.  In  certain  situations  this 
wood  is  durable  and  useful  in  building,  but,  as  a  railroad  sleeper^v^cndd 
soon  decay ;  and  being,  moreover,  soft,  would  not  firmly  retain  the  spikes 
and  chains  with  which  the  rail  is  secured.  The  stockade  at  F^rt  Union 
is  of  cotton- wood,  does  not  rest  on  the  ground,  and  although  erected 
some  twenty  or  more  years  ago,  is  firm  and  sound.  A  small  quantity 
of  red  cedar  grows  on  the  Missouri,  and  to  some  small  extent  will  he 
available  in  building.  The  "Trois  Buttes"  above  are  capable  of  sup- 
plying three  hundred  miles  of  sleepers,  single  rail,  and  probably  more 
if  necessary.  These  Buttes  rise  aoout  8,300  feet  above  the  prairies  at 
their  base,  and  with  their  wood  and  stone  are  a  natural  storehouse  of 
materials.  They  are  wooded  for  about  halt  the  extent,  mainly  vith 
spruce  and  a  kind  of  yellow  pine,  the  trees  being  small,  from  eigbt 
inches  to  two  feet  in  diameter,  and  growing  straight  and  thickly  clus- 
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tered  together.  From  the  base  of  these  mountains  a  smooth  dry  prairie 
extends  to  the  route  of  the  railway;  and  with  but  little  preparation  of 
grading,  rails  could  be  laid  to  bring  this  store  of  wood  to  the  line  of  the 
road.  The  Rocky  mountains  afibrd  an  abundance  of  excellent  wood, 
generally  the  yellow  pine.  On  the  whole  this  portion  of  the  route  may 
be  looked  upon  as  capable  of  supplying  sufficient  wood,  both  as  fuel  and 
building  material,  for  present  and  future  use.  * 

The  lignite  of  this  region,  traced  from  the  coulees  of  Mouse  river  to 
the  headwaters  of  Milk  river,  (a  distance  of  five  hundred  miles,)  ap- 
parently underljring  the  whole  extensive  district  of  this  country,  with  a 
thickness  of  bed  varying  from  a  few  inches  to  six  feet,  is  a  source  of 
fiiel  not  to  be  overlooked.  The  wooded  lands,  with  proper  manage- 
ment and  a  care  for  future  wants,  1  judge,  will  of  themselves  furnish 
the  amount  ot  fuel  needed ;  but  our  present  estimates  as  to  the  business 
of  a  railroad  traversing  this  route,  and  the  wants  of  settlements  grow- 
ing up  fix)m  the  establishment  of  the  road,  may  differ  very  widely  from 
the  truth,  and  it  is  not  unwise  to  take  into  consideration  this  inferior  but 
extensive  layer  of  coal,  the  working  of  which  may  at  soriie  time  become 
desirable  and  profitable. 

A  coarse  but  generally  weak  and  useless  sandstone  extends  throueh- 
init  Missouri  and  Milk  rivers.  In  some  places  a  firm  sandstone,  suitable 
ibr  building,  is  to  be  found.  Sandstone  of  this  character  was  noticed 
near  Fort  Union,  hear  the  last  crossing  of  Milk  river,  and  it  is  to  be 
obtained  in  abundance  at  the  ^^Trois  Buttes,"  on  the  eastern  base. 
Several  other  stones  compose  these  mountains,  the  most  valuable  of 
which  is  a  beautifiil  marble,  at  times  having  an  alabaster  whiteness  and 
deamess. 

Lime  is  to  be  obtained  fi^om  near  Fort  Benton,  from  the  "Trois  Buttes," 
and  from  the  Rocky  mountains. 

Sand,  though  in  a  clean  state  not  abundant,  is  to  be  found  in  the  beds 
of  the  rivers,  and  occasionally  at  other  places  in  limited  quantities. 

Good  materials  for  brick  are  furnishea  on  the  Missouri  and  Milk  rivers. 
-  Throughout  the  dry  summer  and  fall  season  most  of  the  small  tribu- 
taries making  into  Missouri  and  Milk  rivers  are  dried  up,  and  both  in 
the  intervale  and  on  the  prairie  there  is  a  scarcity  of  water*  The  high 
peateau  making  back  firom  these  rivers  aflfords,  however,  the  opportunity 
of  securing  the  necessary  supplies  by  reservoirs ;  and  protected  from 
evaporation,  there  is  no  reason  to  doubt  that  water  for  the  uses  of  a 
Taibroad  can  be  supplied  as  conveniently  here  a^  on  the  States'  roads. 

For  much  valuable  information  in  reference  to  the  country  east  of 
tte  mountains,  I  will  refer  you  to  Mr.  Lcmder's  report  of  the  crossings 
of  the  Mississippi,  D  No.  11 ;  Lieutenant  Grover*s  report  of  the  Dead 
Colt  Hillock  Ime,  D  No.  10;  Lieutenant  Donelson's  report  of  the 
country  between  the  White  Earth  and  Big  Muddy  rivers,  E  No.  14; 
Mr.  Tmkham's  report  of  his  reconnaissance  of  the  Three  Buttes  and  the 
country  between  the  Milk  and  Marias  rivers,  D  No.  12  ;  and  Doctor 
EwiM^i  report  of  his  route  south  of  the  Missouri,  and  between  the  Milk 
and  Missouri  rivers,  D  No.  13.  I  am  particularly  indebted  to  the 
perseverance  and  skill  of  Messrs.  Lander  and  Tinkham  for  much  of  the 
valuable  statistical  information  given  in  this  chapter. 
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CHAPTER  yi. 

Railroad  pra^ticahility  of  the  Rocky  and  Cosur  d*Alene  mountains — De- 
scription  of  the  ranges  and  of  the  several  passes. 

Tn  determining  the  route  through  the  Rocky  mountains,  regard  must 
be  had  to  the  difficultiel  of  approach  as  well  as  to  the  difficulties  in 
the  pass  itself.  Before  considering  the  question,  it  will  first  be  neces- 
sary to  show  the  route  through  the  Coeur  d'Alene  mountains. 

The  Coeur  d'Alene  mountains  may  be  regarded  as  extending  from 
Snake  river  to  Clark's  fork,  and  as  covering  n-om  two  to  three  degrees 
of  longitude.    Clark's  fork  separating  it  from  a  range  still  further  north, 
called  the  Kootenaie  mountams,  has  its  source  in  tne  Rocky  mountains 
in  two  principal  branches — one  flowing  from  the  south,  called  the 
Bitter  Root  river,  and  the  other  flovidng  fix)m  the  nwrth,  and  called  the 
Flathead  river.     These  rivers  separate  the  Coeur  d'Alene  and  Koote- 
naie mountains  from  the  Rocky  mountains,  and — ^with  the  exception  of 
a  mountain  spur  running  down  towards  their  point  of  junction,  giving, 
however,  a  good  pass  from  the  one  valley  to  the  other — they  form  a 
continuous  valley  extending  along  the  western  base  of  the  Rocky 
mountains  from  45°  30'  of  latitude  to  far  north  into  British  territoiy. 
To  the  south,  however,  at  the  headwaters  of  the  Bitter  Root,  of  the 
Snake,  and  the  three  forks  of  the  Missouri,  the  Coeur  d'Alene  unites 
with  the  main  chain  of  the  Rocky  mountains. 

There  are  at  least  four  passes  in  the  Coeur  d'Alene  mountains,  wdl 
known  to  the  aborigines:  the  pass  of  Clark's  fork,  the  Coeur  d'Aleoe 
pass  by  the  Coeur  d'Alene  mission,  the  northern  Nez  Perces  trail,  and 
the  southern  Nez  Perces  trail.  The  northern  Nez  Perces  trail  is  the 
route  of  Lewis  and  Clark,  and  was  not  examined.  The  three  other 
passes  have  been  carefiilly  examined  by  me.  There  is  said,  however, 
to  be  a  fifth  trail  between  the  Coeur  d'Alene  and  northern  Nez  Perces 
trails,  more  practicable  for  wagons  than  any  of  the  others.  This  has 
been  explored  by  Lieutenant  MuUan,  but  his  report  has  not  been  re- 
ceived. 

The  southern  Nez  Perces  trail  leads  from  the  southwest  fork  of  the 
St.  Mary's  river,  connecting,  by  a  tolerably  direct  route,  St.  Mary's 
valley  with  Wallah-Wallah.  For  120  miles  it  passes  over  wooded 
mountains,  dropping  at  times  into  valleys,  and,  crossing  them,  ascends 
the  spurs  and  hills  ag^in.  Its  elevation  rarely  if  ever  falls  so  low  as 
3>000  feet,  and  sometimes  reaches  as  high  as  8,000  feet — an  estiroate, 
the  barometer  having  been  cached  at  the  height  of  7,250  feet.  In  the 
month  of  December,  when,  with  considerable  detention  and  diflEkajlty, 
Mr.  Tinkham  crossed  the  mountains  on  snow-shoes,  the  snow  was  gene- 
rally about  three  feet  deep,  sometimes  six  feet,  and  in  a  single  instance, 
as  near  as  could  be  ascertained,  ten  feet  deep.  The  average  depth 
of  the  snow  for  the  whole  120  miles  was  a  little  less  than  two  leet. 
Tributaries  of  the  Koos-koos-kia  head  near  the  sources  of  the  sou^ 
west  fork  of  the  St.  Mary's  river,  and  offer  the  only  possible  chance  of 
gettinfif  through  the  Bitter  Root  mountain.  This  direction  is  by  the 
Koos-koos-kia.  A  tunnel  will  be  required  at  the  divide  separating  tlie 
two  streams.    The  Koos-koos-kia  was  crossed  near  its  nead,  at  an 


H.   Doc.  129.  %!SI 

elevation  af  3,760  feet;  its  valley  in  this  place  is  narrow  and  daric, 
with  steep,  rocky  and  wooded  hills  enclosing  it.  It  has  the  same 
character  where  it  unites  with  the  Clearwater  river  after  leaving  the 
mountain.  Between  these  two  points  the  river  has  not  been  examined. 
The  northern  Nez  Perces  trail  is  very  much  of  the  same  character, 
and  does  not  come  into  competition  for  a  route.  The  Coeur  d'Alene 
Pass  may  be  briefly  described  as  a  pass  formed  by  two  streams  flow- 
ing in  opposite  directions  from  two  lakes  almost  half  a  mile  apart. 
The  western  lake  is  about  700  feet  above  the  eastern.  The  two  val- 
leys, though  narrow  and  somewhat  tortuous,  will  admit,  however,  of 
a  raiilroad  at  a  practicable  grade — ^the  eastern  one  to  within  from 
two  and  a  half  to  three  and  a  half  miles  of  the  lake  whence  the 
stream  has  its  source ;  the  western  valley  three  and  a  half  to  four 
and  a  half  miles  from  its  lake.  These  two  points  are  six  to  eight 
miles  apart,  and  differ  in  level  some  300  to  600  feet.  Between  them 
the  valleys  rise  rapidly,  attaininc  at  the  two  lakes  an  elevation  respect- 
ively of  2,000  and  1,300  feet  above  the  western,  and  1,600  and  800 
above  the  eastern  base.  Thus  a  tunnel  having  an  inclination  of  37.6  to 
83.3  (eet,  and  six  to  eight  miles  long,  is  the  essential  condition  to  a  road 
by  this  route. 

The  route  by  the  Coeur  d'Alene  mission  is  exceedingly  direct,  both 
in  its  own  course  and  in  its  connexion  with  the  Blackfoot  and  Hell 
Gate  trails.  If  practicable,  it  would  abridge  distance  about  seventy 
miles,  equivalent  to  the  cost  of  a  tunnel  of  about  the  probable  length  of 
the  tunnel  required  on  the  Coeur  d'Alene  route.  The  cost  of  the  tun- 
nel, supposing  it  to  be  seven  miles  long,  would  be  about  $6,000,000.  It 
is  in  limestone  entirely,  and  easily  worked.  The  saving  in  the  length 
of  the  road  would  be,  say  70  miles,  at  $70,000,  or  in  round  numbers 
$5,000,000.  It  was  unfortunate  that  a  barometrical  profile  could  not 
be  taken  on  this  route  in  consequence  of  the  want  of  mstruments  ;  but 
Mr.  Stanley,  an  excellent  judge  of  distances  and  heights,  made  esti- 
mates which  I  am  satisfied,  from  my  own  personal  observation,  will 
prove  good  approximations.  There  is  a  good  wagon-road  from  the 
mission  to  Wallah- Wallah,  indicated  on  the  map,  and  it  is  believed  no 
diflSculty  exists  to  connecting  this  route,  soutn  of  the  Coeur  d'Alene 
lake,  either  with  the  Columbia  river  or  Snogualme  Pass  route. 

The  valley  of  Clark's  fork,  however,  afiords  an  excellent  railroad 
line  presenting  no  special  obstacles;  and  the  question  now  is,  to  determine 
which  pass  of  the  Rocky  mountains  shall  be  made  use  of  in  passing 
from  the  plateau  between  the  Milk  and  Missouri  rivers  to  Clark's  fork. 

Nine  passes  have  been  explored  in  the  Rocky  mountains,  beginning 
twenty  or  thirty  miles  under  the  49th  parallel,  and  extending  south- 
wardly three  hundred  and  four  miles,  in  latitude  to  the  most  southern 
pass  explored  at  the  source  of  Jefferson  fork.  From  this  pass  to 
Fort  Hall,  the  extreme  southern  lin>it  of  the  exploration,  the  distance  in 
latitude  is  eighty  mUes.  The  northern  pass,  termed  the  Marias  Pass, 
where  a  tributary  of  Clark's  fork  has  its  spring  near  the  source  of 
the  Marias  river — elevation  7,669  feet ;  a  pass  at  the  head  of  Beaver 
creek  on  the  east,  and  a  tributary  of  Blackfoot  fork  on  the  west — ele- 
vation 6,323  feet  :  this  is  the  pass  of  Lewis  and  Clark ;  Cadotte's  Pass, 
named  from  one  of  our  hunters,  who  used  the-nass  some  two  years  siuce> 
£mning  the  bradwater^  of  Dearborn  river  and  Blackfoot  fotkt  6,^i44t  feeX 
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high ;  a  pass  at  the  head  of  the  north  branch  of  the  Little  BteickfootfotiK 
on  the  west,  and  a  stream  making  into  the  Missouri  en  the  east— ele- 
vation 6,283  feet ;  a  pass  at  the  south  branch  of  the  Little  Blackfoet 
river ;  a  pass  at  the  head  of  the  Hell  Gate  rrver ;  one  from  the  East  fi)rk 
of  the  St,  Mary's  river  to  the  Wisdom  fork  of  Jefferson  river ;  and, 
finally,  a  pas%from  the  East  fork  of  St.  Mary's  or  Bitter  Root  river  to 
the  Wisdom  fork  of  Jefierson  river. 

Marias  Pass,  the  extreme  northerly  one  of  all,  is  the  passage  over 
the  mountains  by  a  tributary-  of  Marias  river  on  the  east,  and  of  Flat- 
head river  on  the  west,  the  wooded  valley  of  which  leads  down  to  the 
open,  wide  valley,  where  is,  Flathead  lake.     The  brsmch  of  Marias 
river  is  a  mere  brook  where  it  leaves  the  limits  of  the  mountain  and 
passes  to  the  smooth  prairies,  only  nine  or  ten  miles  from  its  source,  and- 
.  the  rocky  wall-like  divide  which  abruptly  terminates  its  valley.     This 
divide,  when  crossed  at  its  highest  point  by  the  trail,  is  7,600  feet  above 
the  sea ;  and  its  height,  where  seemed  to  be  the  most  fa  voidable  oppor- 
tunity of  tunnelling,  is  apparently  600  to  1,000  feet  higher.     A  tunnel 
of  two  and  a  half  miles  (an  uncertain  estimate  from  the  manner  in 
which  the  divide  was  crossed)  would  probably  reduce  the  elevation  » 
far  as  it  is  practicable  to  do  so  by  tunnelhng,  the  mountain  being 
pierced  at  an  elevation  of  5,450  feet ;  but  the  rapid  descent  of  the  tribu-* 
tary  of  Flathead  river,  to  which  we  pass  on  the  west  for  the  first  seven- 
teen miles,  in  which  distance  it  falls  2,170  feet  below  the  level  assigned 
to  the  tunnel,  is  so  objectionable  that  this  route  is  not  likely  to  come  into 
competition  with  the  passes  further  south.    On  the  other  side,  the  tribu- 
tary of  Marias  river  descends  near  1,200  feet  in  sixteen  miles.     There 
are,  probably,  passages  of  the  mountains  connecting  other  branches  of 
the  Mafrias  river  with  other  tributaries  of  Flathead  river,  and  giving,  per- 
haps, opportunities  for  passing  the  divide  with  iBore  ease  than  by  the  waj^ 
explored;  and  should  a  line  in  this  direction  be  thought  desirable,  it 
should  be  remembered  that  the  field  has  been  very  partially  explored. 
The  mountains  here  have,  however,  a  very  different  character  from 
what  they  have  further  south,  being  higher  and  forbidding,  their  sharpi 
gray  peaks,  stripped  of  all  vegetation,  in  every  direction  towering  above 
the  mass  of  wooded  mountains  and  valleys  llelow  them. 

A  route  through  this  pass  can  be  preferable  only  as  connecting  with 
a  route  to  the  north  of  Flathead  river.  To  follow  down  the  valley  of 
Flathead  river  after  arriving  at  FJathead  lake,  will  make  it  greater  in 
length,  in  addition  to  its  other  disadvantages.  The  reconnaissance  did 
not  show  that  it  was  impossible  to  proceed  westwardly  in  a  more  di- 
rect line,  but  the  only  two  places  in  the  valley  containing  Flathead 
lake  and  river,  which  were  not  bounded  by  high  hills  or  mountains  oo 
the  western  border,  are  at  the  north  and  south  extremities  of  Flathead 
lake.  These  were  the  only  places  where  there  appeared  any  possi- 
bility of  breaking  through  the  mountains.  At  the  south  extremity  of 
Flathead  lake  is  a  small  break  in  the  hills,  running  in  a  nearly  west 
direction,  but  this  small  valley  h^  no  stream  of  any  inipcntance  in  it, 
and  there  is  nothing  to  show  that  it  extends  farther  than  can  be  seen 
from  the  lake,  a  half  dozen  miles.  At  the  upper  end  of  the  lake  the 
hills  on  the  west  side  of  the  valley  appear  to  cease  for  a  while.  There 
is  a  prairie  here  of  considerable  e&tent,  the  eastern  edge  of  which  was 
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by  Mr.  Tipkham,  and  it  may  be  practicable  upon  this  prairie 
jed  westwardly  direct,  without  following  Flathead  river  to 
fork.  It  is  a  matter  for  future  examination.  Of  the  route  ac- 
camined,  Flathead  river,  from  Jocko  river  to  Marias  Pass,  and 
irias  Pass  to  Fort  Benton  across  the  prairie,  the  most  difficult 
tiaa  already  been  noticed,  the  section  of  thirtjr-five  miles,  inclu- 

summit.  West  of  this,  for  about  twenty  miles  the  valley  con- 
arrow,  closed  in  by  high,  precipitous,  wooded  mountains,  and 
ly  here  must  be  made  with  very  heavy  and  ^yjensive  work, 
ting,  culvert  and  bridge 'work,  and  sustaining Miiasonry,  with 
lort  curves,  but  without  high  grades.  The  valley  then  opens 
ses  again  but  once,  and  then  only  for  a  very  short  distance, 
il  reaching  Flathead  lake  the  route  is  very  promising  in  its 
curves,  and  the  small  amount  of  grading  required;  but  little 
cavation  will  be  necessary.  The  western  shore  of  Flathead 
)oks  abruptly  and  often,  following  the  base  of  the  wooded 
ky  hills  which  border  it.  The  construction  of  the  road  here 
short  curves,  expensive  rock  cutting  and  masonry.  The 
shore  appears  more  promising,  but  has  not  been  examined, 
'lathead  lake  to  Jocko  river,  following  the  valley  of  Flat- 
ter, the  route  is  favorable,  generally  unwooded,  without  heavy 

or  masonry-  East  of  the  mountains  a  nearly  straight  line 
obtained  from  the  point  where  the  railway  line  leaves  Milk 
the  plains  near  the  base  of  the  mountains,  sixteen  miles  from 
de.     This  is  all  dry  prairie  country,  without  wood,  and  with 

2  water  on  the  surface  during  the  dry  season. 

>ix  passes  next  mentioned  above  debouche  into  the  valley  of  the* 
oot.  The  routes  of  Lewis  and  Clark's  Pass  and  Cadotte's  Pass, 
the  valley  of  the  Big  Blackfoot  river,  thirteen  and  a  half  miles 
he  dividing  ridge,  (Cadotte's  Divide.)  Those  by  the  two  branches 
.ittle  Blackfoot  meet  and  continue  for  some  distance  in  its  valley, 
inally  connects  with  Hell  Gate  fork,  in  the  valley  of  the  Hell 
er,  and  the  five  routes,  thus  becoming  two,  follow  down  these  two 
iid  enter  the  Bitter  Root  valley  at  Hell  Gale.  They  will  be 
le  Big  Blackfoot,  Little  Blackfoot  and  Hell  Gate  trails  ;  each 
two  former  bemg  easily  reached  fiom  the  east  by  two  passes 
J  dividing  ridge,  and  the  Intter  having  likewise  several  connex- 
rough  the  mountains,  witlf  the  regions  to  the  east. 

3  passes  are  probably  all  practicable  for  a  railroad,  but  the 
m  Wisdom  river  is  out  of  direction,  and  the  Little  Hell  Gate  and 
1  Little  Blackfoot  passes  are  approached  with  some  difficulty, 
olve  a  considerable  detour  as  regards  the  approach  from  the 
►f  the  Missouri. 

lorthern  Little  Blackfoot  Pass  is  the  one  by  which  Mr.  Tinkham 
the  Rocky  mountains  the  third  iime,  and  in  November;  is  at  the 
>f  one  of  the  north  forks  of  Hell  Gate  river,  termed  by  Lieut.  Mul- 
le  Blackfoot  river,  and  is  remarkably  easy.  The  Indian  trail 
here  is  a  well-worn  road,  and  is  perfectly  practicable  for  wagons, 
iding  ridge  is  an  inconsiderable  hill,  three  hundred  to  five  hun- 
Bt  high.  Between  this  pass  and  the  prairies^of*  Marias,  Teton^ 
a  riversr  the  country  is  gomewhat  irregular  and  broken*     The 
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barometer  gave  the  summit  elevation  of  the  pass  at  6925O  feet  above 
the  sea,  which  will  probably,  in  a  discussion  of  the  observations,  be 
reduced  to  less  than  6,000  feet. 

In  pursuing  this  route,  Mr.  Tinkham  kept  south  of  the  Missouri 
until  the  gate  of  the  mountain  was  turned ;  and  for  information  of  the 
approach  north  of  the  Missouri,  I  am  indebted  to  an  exploration  under 
Lieut.  Mullan.    In  a  trip  to  Fort  Benton  and  back  to  the  St.  Mary's 
valley  in  March,  Lieut.  Mullan  brought  a  wagon  through  this  pass, 
making  the  journey  from  Fort  Benton  to  Cantonment  Stevens,  a  dis- 
tance of  two  himdred  and  ninety-six  miles,  in  twelve  traveUing  days ; 
and  there  seems  scarcely  a  doubt  as  to  there  being  an  excellent  rail- 
road approach  to  it  north  of  the  Missouri,  on  the  route  pursued  by  him. 
He  kept  on  the  high  table-land  between  the  Missouri  and  the  Teton, 
crossed  the    Sun    and  the    Dearborn    rivers  a  little   south   of  the 
crossing  of  the   main   party  in   September   last;   then   keeping  fur- 
ther to  the   south,  he  crossed   the  small   Prickly  Pear   creek,  and 
crossing  a  divide,  the  one  taken  by  Mr.  Tinkham  in  November,  he 
found  the  inclination  so  gradual,  that  he  descended  from  it  not  only 
without  locking  wheels,  but  on  a  run.     His  course  then  was  by  the 
Little  Blackfoot  and  Hell  Gate  rivers.     A  little  work  is  required  on 
this  route  in  cutting  timber  to  get  an  excellent  wagon  road.    The  east- 
ern approach  is  estimated  as  practicable  with  a  grade  of  fifty  to  sixty 
feet  per  mile,  the  passage  of  the  ridge  with  a  two-mile  tunnel,  and  the 
western  descent  with  a  grade  of  thirty  feet.     The  valleys  of  the  Little 
Blackfoot  and  Hell  Gate  rivers,  from  the  pass  to  the  junction  with  the 
Blackfoot  river,  are  more  open  and  regular  than  the  valley  of  the  latter. 
Its  descent  is  regular,  and,  oy  the  barometric  observations,  is,  from  the 
foot  of  the  summit  divide  to  Hell  Gate,  ninety-five  miles,  twenty-two 
and  a  half  feet  per  mile.     The  route  for  the  greater  portion  of  the  way 
keeps  on  the  bottom-lands,  which  are  generally  unobstructed  by  tim- 
ber, suflScient  wood  always  lining  the  streams  for  use  as  fuel,  whether 
for  camping  or  settlement.     For  lumber,  the  woods  of  pines  and  other 
evergreens  are  sufficiently  near  for  use;  but  the  thick  woods  do  not 
crowd  the  valley  as  in  some  places  on  Blackfoot  river.     An  open 
growth  of  yellow  pine  occupies  the  bottom-lands  for  a  few  miles  in 
the  lower  part  of  the  valley,  and  the  cotton-wood  growth  sometimes 
stretches  across  the  bottom.     The  construction  of  a  railway  down  this 
valley  will  probably  make  necessary  the  bridging  or  turning  of  the 
main  stream  several  times.     Curves  will  be  easy,  and  the  grades  used 
not  generally  exceed  the  natural  descent  of  the  valley. 

The  route  is  indicated  on  the  sketch  in  dotted  lines.  It  will  in- 
crease the  route  forty-four  miles,  but  it  may  give  the  means,  at  the 
eastern  extremity  of  the  Little  Blackfoot  valley,  to  make  a  junctbn 
with  a  road  from  Council  Bluffs.  This  connexion  is  indicated  on  the 
map.  The  mountains  shutting  down  on  the  Missouri,  on  both  banks, 
to  the  gate  of  the  mountains,  may  present  an  earlier  junction  of  the 
two  routes.  The  thorough  examination  of  this  route,  and  of  the  Little 
BlacLibot  trails,  with  which  it  connects  almost  immediately  west  of 
the  divide,  and  of  the  Hell  Gate  Pass,  all  three  of  which  have  heen 
examined  by  Lieut.  Mullan,  and  the  full  description  of  which  will  be 
found  in  his  reports  herewith  submitted,  will  become  important  should 
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nexion  be*  found  through  the  Black  Hills  with  the  roads 
jtward  through  Iowa  and  Missouri ;  or,  should  it  be  found 

through  the  same  hills  to  make  a  straighter  route  from  the 
DUX  than  that  north  of  the  Missouri. 

hem  of  the  Little  Blackfoot  routes  is  singularly  direct,  and, 
with  the  Hell  Gate  route  and  northern  Little  Blackloot,  re- 

or  no  labor  to  make  it  practicable  for  wagons.    A  wagon 

ia  reported  by  Lieut.  Mullan,  be  taken  through  the  Hell 
le  southern  Little  Blackfoot  passes. 

passes  of  the  Big  Blackfoot  trail  are  both  practicable  and  have 
aches.  The  divide  of  this  pass  is  a  narrow  and  sharp  ridge, 
►posite  basis,  2J  miles  apart,  head  small  tributaries  of  Beaver 
J  east,  and  Blackfoot  river  in  the  west, 
id  Clark's  Pass  connects  the  headwaters  of  Dearborn  and 
[vers,  and  but  a  few  miles  north  of  Cadotte's  Pass  at  the 
3ther  branches  of  the  same  two  rivers.  The  summit  ridge 
1  elevation  of  6,323  feet,  in  a  narrow  and  sharp  ridge,  at 
>site  bases,  2J  miles  apart,  he&d  small  tributaries  of  Beaver 
5  east,  and  Blackfoot  river  in  the  west. 
8  involves  a  tunnel  of  two  and  a  half  miles,  grades  of  ap- 
)rty  feet  to  the  mile,  and  grades  descending  into  the  valley 
'ding  fifty  feet.  Cadotte's  Pass  requires  a  tunnel  of  four  and 
lies  at  an  elevation  of  about  6,000  feet  above  the  se%.  The 
oaching  it  from  the  east  will  be  sixty  feet,  and  those  firom 
ty  feet. 

i  connects  a  tributary  of  Dearborn  river  in  the  east,  with  a 
the'Blackfoot  river  in  the  west.  From  the  foot  of  the  divide 
I  small  tributary  falls  off  with  a  rapid  descent  of  over  one 
t  to  the  mile.  On  either  side  of  the  brook  are  high  wooded 
J  up  into  the  mass  of  wooded  mountains.     The  approach  to 

on  the  side-hills  to  the  north  of  the  brook.  Between  the 
e  plains  are  the  tributaries  of  Beaver  creek,  rapid  mountain 
wing  in  deep  ravines.  The  summit  is  a  narrow  sharp 
t  one  and  a  half  mile  between  its  opposite  b'ases,  is  only 
vered  with  a  small-size  growth  of  trees.  The  western  base 
I  hundred  feet  higher  than  its  opposite,  and  the  least  descent, 
the  east,  is  for  a  short  distance  very  rapid,  favoring  the  use 

ses  will  on  the  map  be  represented  as  practicable,  but  that 
id  Clark's  will  be  adopted  in  the  railroad  estimate.  For 
in  relation  to  these  entrances  I  will  refer  you  to  the  report  of 
jlson  and  the  sub-reports  of  Messrs.  Lander  and  Tinkham. 
3er  here  to  observe  that  the  railroad  line  was  not  carried 
itire  distance  froin  Lewis  and  Clark's  Pass  to  its  connexion 
e  from  the  pass  in  the  Blackfoot  trail  by  Mr.  Lander;  a  link 
ir  and  a  hafr iniles  is  wanting.  As  regards  the  former,  it  is 
that  it  can  be  approached  by  a  grade  of  forty  feet,  that  the 
an  be  pierced  by  a  tunnel  2.69  miles  in  length,  and  that 
ad  a  hauf  miles  the  general  inclination  of  the  valley  is  forty  to 
ir  mile.  The  connexion  has  not  been  made,  though  believed 
3 


34  H.   Doc.  129. 

to  be  practicable  at  a  grade  not  exceeding  fifty  feet  oer  mile.  Sbould 
this  be  established  by  subsequent  examinations,  it  will  prove  the  prefer- 
able route.  I  have  shown  on  the  sketch  a  comparison  of  the  two  routesi 
in  which  I  indicate  the  portion  not  examined  on  the  route  pursued  by 
Mr.  Lander. 

In  the  Blackfoot  trail  the  grades  will  vary  fi:om  thirty-five  to  forty-five 
feet  per  mile.  There  is  a  somewhat  narrow  gorge,  ending  in  Hell  Gate, 
extending  some  twenty  miles,  of  which  the  work  will  be  expensive,  but 
the  grades  will  be  light  and  no  sharp  curvature. 

From  Hell  Gate  the  road  can  run  in  the  valley  of  the  Bitter  Root 
river  to  Clark's  fork,  or,  by  crossing  a  divide,  Clark's  fork  can  he 
reached  by  the  valley  of  the  Jocko  river.  The  valley  of  the  Bitter 
Root  will  involve  several  heavy  bridge  crossings,  some  sharp  curva- 
tures, but  no  grade  exceeding  fifty  feet,  and  few  approaching  forty. 

Barometrical  observations  were  not  made  by  Mr.  Lander  in  going 
down  the  Bitter  Root  valley,  but  it  is  believed  no  difficulty  will  exist 
as  to  grades.  The  fall  of  the  river  from  Lieut.  Donelson's  camp,  wi 
the  Bitter  Root,  of  September  6th  and  6th,  to  Horse  Plain,  is  eight 
hundred  feet,  and  the  distance  seventy-two  miles,  and  gives,  on  the  sup- 

S>sition  of  a  uniform  grade,  lly\j  feet  to  the  mile.  By  reference  to 
r.  Buckley's  report  it  will  be  seen  that  he  made  the  whole  distance 
with  boats,  meeting  no  rapids  that  interfered  with  the  navigation  of  the 
river,  aifd  his  observations  in  reference  to  its  practicability  for  a  rail- 
road confirm  the  opinion  of  Mr.  Lander,  in  whose  judgment  and  experi- 
ence I  place  great  confidence.  The  route  will  be  long,  in  consequence 
of  the  curves  of  the  river,  and  will  involve  curves  of  the  minimum  radius, 
numerous  bridge  crossings,  considerable  side-cutting,  and  high  embank- 
ments on  the  prairie  portions  in  consequence  of  the  spring  freshets. 
The  rock  in  siae-cuttings  can  be  easily  quarried.  The  greater  portion 
of  this  route  has  been  personally  examined  by  me,  and  I  am  satisfied 
of  its  practicability,  though  at  great  expense. 

The  divide  of  the  Jocko,  though  five  hundred  and  sixty  feet  above 
Hell  Gate,  is  entirely  practicable.  ,To  overcome  the  summit  the  approach 
may  require  a  grade  of  fifty  feet,  and  the  descent  a  grade  of  sixty  feet; 
both,  however,  for  short  distances,  with  heavy  embankments  and  prob- 
ably a  lofty  bridge.  Further  down  the  valley  is  open  and  easy,  and 
the  grades  do  not  exceed  twenty  feet.  There  are  no  short  curvatures. 
Lieut.  Donelson  is  of  opinion  that  these  grades  may  be  reduced  to 
forty-five  and  forty  feet. 

The  distance  to  Horse  Plain  from  Hell  Gate  by  the  two  routes  is 
136  miles  by  the  Jocko,  and  143  miles  by  the  Bitter  Root,  giving  seven 
miles  in  favor  of  the  former  route.  It  is  probable  that  the  greater 
amount  of  curvature  on  the  Bitter  Root  would  be  at  least  as  serious  a 
difficulty  as  the  greater  grades  of  the  Jocko.  The  cost  of  the  Jocko 
will  probably  be  some  half  a  million  of  dollars  less  than  that  of  ihc 
Bitter  Root. 

It  is  probable  that  a  better  connexion  than  either  of  th^se  could  be 
made  by  leaving  the  Blackfoot  trail  some  distance  before  entering  the 
defile,  passing  over  a  low  divide,  and  pursuing  the  valley  of  one  or 
two  streams  which  flow  into  Clark's  fork.  One  of  these  streams  is 
probably  a  tributary  of  the  Jocko  river.     Enough  is  known  of  the 
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cdunlry  through  an  exploration  made  by  Mr.  Tinkham,  under  the  di- 
rection of  Lieutenant  Donelson,  to  make  it  probable  that  the  grades 
will  not  exceed  forty  feet,  and  that  the  curves  and  expensive  embank- 
ments, and  sustaining  walls  of  the  defile  ending  in  Hell  Gate,  and  of 
the  Bitter  Root  valley,  and  the  high  grades  of  the  Jocko  route,  will 
thus  be  avoided.  The  route  is  indicated  by  dotted  hues  on  the  sketch, 
and  should  be  carefully  examined  in  subsequent  surveys.  By  referring 
Mr.  Tinkham's  route,  as  shown  on  the  map  and  explained  in  his  report, 
it  will  be  seen  that  he  observed  all  but  a  few  miles  of  both  routes,  and 
that  the  connexion  is  all  but  certain. 

I  will  observe,  however,  that  the  examinations  of  this  mountain  range, 
whilst  they  have  been  exceedingly  satisfactory,  and  have  established 
the  practicability  of  a  railroad  route  through  them,  are  by  no  means 
complete. 

It  is  not  doubted*  there  are  other  passes  in  this  portion  of  the  Rocky 
mountain  range  even  better  than  those  explored;  ihey  are  indicated  by 
the  general  depression  of  the  mountain  range,  with  the  greater  fi-equency 
of  the  streams  stretching  out  to  meet  each  other  firom  the  opposite  slopes 
of  the  mountains;  and  I  consider  it  important  that,  in  future. operations, 
a  whole  season  should  be  directed  to  their  thorough  examination,  and 
that  instrumental  surveys  should  be  mad^of  the  pass  found  to  be  the 
most  practicable. 

In  the  construction  of  the  road  through  the  Rocky  mountains,  there 
will  be  a  scarcity  of  wood  and  water  in  the  approach  from  Milk  river, 
which  can  be  remedied  by  bringing  water  in  aqueducts  from  Grizzly 
Bear  lake,  and  wood  from  the  Rocky  mountains,  which  furnish  an  inex- 
haustible supply. 


CHAPTER  VII. 
General  geographical  description  of  the  Rocky  Mountains  region. 

Entering  the  mountains  on  the  eastern  side  are  the  tributaries  of  Ma- 
rias, Teton,  Sun,  Dearborn,  and  Jeflferson  rivers ;  the  latter,  one  of  the 
principal  forks  of  the  Missouri  river.  On  the  west  the  rivers  Clark's 
Fork  of  the  Columbia,  Blackfoot  and  Hell  Gate  forks,  together  with  that 
branch  of  Bitter  Root  river  retaining  its  name,  and  the  tributaries  ol 
^e  Snake  river,  are  the  principal  streams,  whose  valleys  cut  the  mount- 
'^^  in  transverse  ranges,  and  whose  sources  are  separated  from  the 
"^waters  of  the  Missouri  tributaries  by  ridges  one  to  three  miles  in 
^idth,  and  rising  from  five  hundred  to  two  thousand  feetabove  the  run- 
ning water  on  the  opposite  sides  of  the  summit. 

Excepting  the  rocky  and  rugged  peaks  and  ridges  of  unusual  eleva- 
tion, the  mountain  slopes  are  covered  with  wood,  consisting  of  the  dif- 
ferent varieties  of  pine,  generally  a  species  of  yellow  pine,  firs  and 
^ruces,  a  small  proportion  of  white  cedars,  and  occasionally  an  inter- 
iniDgling  of  the  white  birch.  In  the  bottoms  of  the  streams  is  found  the 
bitter  cotton- wood..  The  pines,  and  especially  the  pines  of  the  valleys, 
will  affi>rd  tnuch  superior  lumber,  and  as  foimd  in  the  boUom-\axid^  ol 
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streams,  and  in  the  lower  and  easier  mountain  slopes,  are  laHand 
straight,  and  have  a  diameter  of  about  three  feet,  and  a  height  of  from 
one  hundred  to  one  hundred  and  forty  feet. 

The  streams  intruding  into  these  wooded  regions  have  in  them  a  con- 
siderable amount  of  open  and  grassed  lands.     The  valleys  of  the  smaller 
tributaries  of  Clark's  fork  are  generally  wooded  until  within  a  short 
distance  of  Flathead  lake;  both  the  Big  and  Little  Blackfbot  Fork  val- 
leys are  wooded,  but  their  bottoms  contain  many  extensive  and  hand- 
some prairies.    Hell  Gate  fork  has  a  growth  of  heavy  pine  and  fir  on 
the  bordering  hills,  and  an  extensive  prairie  valley  of  eight  hundred  to 
one  thousand  square  miles.     St.  Mary's  river  has  a  handsome,  open 
valley,  six  or  eight  miles  wide,  of  even  greater  extent,  and,  in  connex- 
ion  with  all  the  streams,  is  sufficiently  supplied  with  pine  and  cotton- 
wood  for  the  puipose  of  settlement.     That  portion  of  the  Snake  River 
valley  explored  was  found  to  be  destitute  of  timber,  excepting  in  some 
places  where  the  supply  was  good.     The  valley  is  generally  very 
scanty  in  vegetation,  almost  the  only  growth  being  the  wild  sage.    The 
valley  for  hundreds  of  miles  is  covered  with  beds  of  volcanic  rock. 
Clark's  fork  has  an  open,  wide  valley,  extending  to  the  Flathead  lake, 
and  in  the  vicinity  of  the  temporary  British  trading  post,  aboul  twenty 
miles  south  of  the  lake,  is  cdhnected  with  several  other  smooth  and  fer- 
tile valleys,  extending  southeasterly  into  the  mountains.     All  of  these 
bottom-lainds  have  a  fertile,  although  sometimes  a  gravelly  or  stony  soil, 
and  touch  upon  forests  abundantly  supplied  with  valuable  pine  lumber. 
At  the  head  and  foot  of  the  Flathead  lake  are  open  prairies,  with  good 
soil,  and  possessing  the  resources  for  a  delightful  farming  location.  The 
east  and  west  sides  of  this  beautiful  lake  are  hilly  and  wooded;  the 
eastern  side  thinly  timbered. 

All  these  open  lands  are  covered  with  an  abundant  grass,  and  affird 
excellent  pasturage  for  horses  and  cattle  throughout  the  year. 

Between  the  headwaters  of  the  Bitter  Root  and  the  Snake  river  the 
mountains  are  formed  into  low  ridges,  between  which  intervene  valleys 
rich  in  grass  and  watered  by  mountain  streams,  and  affording  fairest 
grazing  lands  for  the  Indians  with  their  large  bands  of  horses. 

The  country  is  abundantly  watered  with  clear  mountain  streams, 
with  clear,  pebbly  beds,  and  lake  and  stream  abound  with  fish. 

Trap  rock,  in  its  different  forms,  is  the  principal  geological  formation 
from  the  divide  separating  the  waters  of  Snake  river  from  those  of  the 
three  forks  of  the  Missouri  to  Fort  Hall,  and  limestone,  occasionally 
intermingled  with  trap,  thence  northward  to  the  Umits  of  the  survey. 
Granite  discovers  itself  in  the  southern  portion  of  the  survey,  and 
elsewhere.  A  very  superior  limestone,  suitable  as  a  building-stone 
and  for  the  manufacture  of  lime,  exists  in  the  mountain  range  east  and 
north  from  the  British  trading  post,  already  referred  to,  and  undoubt- 
edly exists  elsewhere  in  large  quantities. 

A  belt  on  the  eastern  alope  of  the  mountains,  including  the  vallqrs 
of  the  streams,  possesses  much  the  same  characteristics  of  soil  as 
already  noticed  on  the  western  slopes,  but  has  less  advantages  fa 
lumbering,  and  has  a  colder  climate.  This  fertile  strip  gradual^ 
passes  into  the  Grand  Prairie  country,  and,  on  leaving  the  vicinity  of 
the  mountains,  the  soil  gradually  becomes  noore  thin,  except  in  the 


IL  Doc.  129.  37 

oamerous  broad  river  valleys,  as  those  of  the  High  Wood,  the  Judith, 
the  Muscle  Shell,  &c.,  &c.  The  pines  end  with  the  mountains,  and  the 
only  trees  are  found  in  the  growth  of  cotton-wood  lining  the  streams. 
Immediately  under  the  mountains  is  a  region  capable  of  profitable 
tillage,  and  with  unlimited  pasturage,  delightful  in  summer,  and 
though  colder  than  the  western  valleys,  is  still  milder  than  the  climate 
of  the  plains  still  further'  to  the  east. 

I  estmiate  that  in  the  valleys  on  the  western  slopes  of  the  Rocky 
mountains,  and  extending  no  further  west  than  the  Bitter  Root  range 
of  mountains,  there  may  be  some  6,000  square  miles  of  arable  land, 
open  grassed  lands  with  good  soils,  and  already  prepared  for  occupa- 
tion and  settlement;  and  that,  in  addition  to  this  amount,  there  are 
valleys  having  good  soils,  and  favorable  for  settlement,  which  will  be 
cleared  in  the  removal  of  lumber  from  them.  The  faint  attempts 
made  by  the  Indians  at  cultivating  the  soil  have  been  attended  with 
good  success,  and  fair  returns  might  be  expected  of  all  such  crops  as 
are  adapted  to  the  northern  States  of  our  country.  The  pasturage 
grounds  are  unsurpassed.  The  extensive  bands  of  horses  owned  by 
the  Flathead  Indians  occupying  St.  Mary's  village,  on  Bitter  Root 
river,  thrive  well  winter  and  summer.  One  hundred  horses  belonging 
to  the  exploration  are  wintered  in  this  valley,  and  up  to  the  9th  of 
March  the  grass  was  fine,  but  little  snow  had  fallen,  and  the  weather 
was  mild.  The  oxen  and  cows  owned  here  by  the  half-breeds  and 
Indians  obtain  good  feed  and  are  in  good  condition. 

Probably  4,000  square  miles  of  tillable  land  is  to  be  found  immedi- 
ately on  the  eastern  slopes,  and  the  bottoms  of  the  different  streams, 
retaining  their  fertility  for  some  distance  after  leaving  the  mountains, 
wiU  considerably  increase  this  amount.  There  is  a  marked  difference 
of  climate  on  the  two  sides,  and  the  comparison  of  the  meteorological 
results  of  the  winter  posts  established — one  at  Fort  Benton,  on  the  Mis- 
louri,  and  the  other  near  St.  Mary's  village,  on  opposite  sides  of  the 
mountains — will  be  of  great  interest  as  determining  with  some  definite- 
11688  the  extent  of  this  difference.  The  question  of  climate  will  be  con- 
sidered more  fuBy  hereafter. 

To  bring  out  more  clearly  the  character  of  the  mountain  region,  I 
will,  at  the  risk  of  some  repetition,  quote  fi*om  Lieutenant  Mullan's  re- 
port of  his  exploration  to  Fort  Hall: 

**Thus  we  found  ourselves  at  the  main  camp  after  an  absence  of  forty- 
five  days,  during  which  time  we  had  crossed  the  mountains  four  times, 
<»mpletely  tummg  the  eastern  portion  of  the  Bitter  Root  range,  by  a 
fae  of  seven  hundred  miles,  experiencing  a  complete  change  of  climate, 
•  «od  crossing  two  sections  of  country,  different  m  soil,  formation,  natu- 
'^ features,  capability,  and  general  character;  crossing,  therefore,  in 
^  their  ramifications,  the  headwaters  of  the  two  great  rivers,  Mis- 
souri and  Columbia.  We  had  now  a  fine  opportunity  to  compare  the 
clinaate  and  character  of  the  Bitter  Root  valley  with  that  of  the  Hell 
Gale  and  others  in  its  vicinity.  In  the  latter,  snow  from  four  to  six 
inches  deep  was  to  be  found,  while  in  the  former  the  ground  was  per- 
fectly free  firom  snow.  It  seemed  as  if  we  had  entered  an  entirely 
different  region  and  different  climate;  the  Bitter  Root  valley  thus 
proving  that  it  well  merits  the  name  of  the  valley  of  pereniual&^tm%% 
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The  fact  of  the  exceedingly  mild  winters  in  this  valley  has  been  no- 
ticed and  remarked  by  every  one  who  has  ever  been  in  it  during  the 
winter  season ;  thus  affording  an  excellent  rendezvous  and  recruiting 
station  for  the  Indians  in  its  vicinity,  and  of  those  sojourning  in  it,  as 
well  as  all  others  that  might  be  overtaken  by  the  cold  or  snow  of  the 
mountains.    It  is  the  home  of  the  Flathead  Indians,  where,  tbrough 
the  instrumentality  and  exertions  of  the  Jesuit  priests,  they  have  built 
up  a  village,  not  of  lodges,  but  of  houses,  where  they  repair  every  win- 
ter *,  and  with  this  valley,  covered  with  an  abundance  of  rich  and  nu- 
tritious grass,  affording  to  their  large  bands  of  horses  erazing  and  to 
spare,  they  live  as  contentedly  and  as  happily  as  probably  any  tribe  of 
Indians  either  east  or  west  of  the  Rocky  mountains.    Its  capabilities 
in  other  respects,  aside  from  grazing,  have  already  been  referred  to  in 
the  former  part  of  this  report,  and  are  of  suflBcient  interest  and  im- 
portance to  attract  the  attention,  and  hold  out  inducements  to  settlers 
and  others.    All  that  it  at  present  needs  is,  to  have  some  direct  con- 
nexion with  the  East  or  the  West,  and  the  advantages  that  it  and  the  sec- 
tions in  its  vicinity  possess,  will  be  of  suflBcient  importance  to  necessa- 
rily command  attention.     The  numerous  mountain  rivulets,  tributaries 
to  the  Bitter  Root  river,  that  run  through  the  valley,  aflTord  excellent 
and  abundant   mill-sites;   and  the  •land   bordering  these  streams  is 
fertile  and  productive,  and  has  been  proved,  beyond  a  cavil  or  doubt, 
to  be  well  suited  to  eveiy  branch  of  agriculture.    I  have  seen  oats 
grown  in  this  valley  by  Mr.  John  Owen,  that  are  as  heavy  and  as  ex- 
ciellent  as  any  that  I  have  ever  seen  in  the  States  ;  and  the  same  gen- 
tleman has  informed  me  that  he  has  grown  most  excellent  wheat,  and 
that,  from  his  experience  while  in  the  mountains,  he  hesitates  not  in 
saying,  that  here  might  agriculture  be  carried  on  in  its  numerous 
branches,  and  to  the  exceeding  great  interest  and  gain  of  those  en- 
gaged in  it.     The  valley  and  mountain-slopes  are  well  timbered  with 
an  excellent  growth  of  pine,  which  is  equal  in  every  respect  to  the  well 
known  and  noted  pine  of  Oregon.    The  advantages,  therefore,  possessed 
by  this  section,  are  of  great  importance,  and  oflfer  peculiar  induce- 
ments to  the  settler.     Its  valley  is  not  only  capable  of  grazing  immense 
bands  of  stock  of  eveiy  kind,  but  is  also  capable  of  supporting  a  dense 
population.     The  mountain  slopes  on  either  side  of  the  valley,  and  the 
land  along  the  base  of  the  mountains,  aflTord  at  all  seasons,  even  during 
the  most  severe  winters,  grazing  ground  in  abundance,  while  the  mount- 
ains are  covered  with  a  beautiful  growth  of  pine.     The  provisions  of 
nature  here,  are,  therefore,  on  no  small  scale,  and  of  no  small  import- 
ance ;  and  let  those  who  have  imagined — ^and  some  have  been  so  bold  as  to 
say  it — that  there  exists  only  one  immense  bed  of  mountains  firom  the   • 
headwaters  of  the  Missouri  to  the  Cascade  range,  turn  their  attentioa 
to  this  section,  and  let  them  contemplate  its  advantages  and  resources, 
and  ask  themselves,  since  these  things  exist,  can  it  be  long  before  pub- 
lic attention  shall  be  attracted  and  fastened  upon  this  hitherto  unknown 
and  neglected  region?     Can  it  be  that  we  should  have  so  near  our  Pa- 
cific coast  a  section  of  country  of  hundreds  of  thousands  of  acres  that 
will  remain  forever  untilled,  uncultivated,  totally  neglected  ?     It  cannot 
be.     But  let  a  connexion,  and  that  the  most  direct,  be  made  between 
the  main  chain  of  the  Rocky  mountains  and  the  Pacific — and  it  can  be 


H.  Doc  129.  89 

doBe — and  soon  will  these  advantages  necessarily  thrust  themselves  upon 
public  attention,  and  open  to  the  industrious  and  persevering,  avenues 
to  wealth  and  of  power.     Again,  this  section  connects  wit^  another  of 
equal  if  not  superior  importance,  that  of  the  Coeur  d'Alene  country, 
which  again  connects  directly,  by  a  beautiful  section,  with  the  country 
at  and  near  Wallah- Wallah  ;  thus  showing  that  from  the  main  chain 
of  the  Rocky  mountains  to  the  mouth  of  the  Columbia,  we  possess  a 
rich,  fertile,  and  productive  area,  that  needs  but  the  proper  means  and 
measures  to  be  put  forth,  and  manfully  employed,  to  be  turned  to  private 
and  public  benefit"     •     •    •     «» Looking  back  upon  our  route,  we  saw 
we  had  followed  Bitter  Root  river  to  its  head,  which  we  found  from  its 
mouth  to  be  ninety-five  miles  long,  flowing  through  a  wide  and  beauti- 
ful vallev,  whose  soil  is  fertile  and  productive,  well  timbered  with  the 
pme  and  cotton-wood,  but  whose  chief  characteristic  and  capability  is 
that  of  grazing  large  herds  of  cattle,  and  afljjrding  excellent  mill  sites 
ak>ng  the  numerous  streams  flowing  from  the  mountains.     The  country 
thence  is  watered  by  tributaries  to  the  Missouri  and  its  forks,  to  the 
range  of  mountains  separating  these  waters  from  those  of  the  Snake  river, 
or  the  south  branch  of  Lewis's  fork  of  the  Columbia,  and  is  also  fertile,  but 
its  characteristic  feature  is  the  great  scarcity  of  timber  for  any  purpose, 
the  willow  and  wild  sage  being  used  for  fuel  along  the  whole  route. 
The  geological  formation  of  this  section  belongs  to  the  tertiary  period. 
The  capability  of  this  broad  area,  however,  for  grazing,  is  excellent. 
It  is  a  great  resort  at  present  for  all  Indians  in  the  mountains,  the 
mountains  and  valleys  affording  a  great  abundance  of  game,  consisting 
of  elk,  bear,  deer,  and  antelope,  while  the  numerous  rivers  and  streams 
abound  in  fish  and  beaver.     The  latter  are  still  caught  in  large  numbers 
OD  the  headwaters  and  tributaries  of  4:he  Missouri,  but  are  not  so 
anxiously  sought  after  as  years  back,  owing  to  the  great  depreciation 
of  value  in  the  market  east.     The  whole  country  is  formed  of  a  series 
of  beds  of  mountainous  ranges  or  ridges,  with  their  intervening  valleys, 
all  of  which  are  well  defined  and  marked,  the  decomposition  and 
Washings  of  the  rocks  of  the  mountains  giving  character  to  the  soil  of 
tbe  vaUeys,  which  may  be  termed,  as  a  general  thing,  fertile.     The 
geological  formation  along  the  Jefferson  fork  and  its  principal  tributaries 
are  Umestone  and  conglomerate  rock.     From  the  range  called  the  Snake 
River  divide,  the  whole  character  of  the  country  is  completely  changed. 
Here  the  geological   formation  is   basaltic   and  volcanic   principally. 
None  of  the  numerous  streams  and  rivulets  flowing  from  the  mountains 
?Iongihe  route  we  travelled  emptied  into  the  Snake  river,  but  either  sunk 
^to  the  ground  or  formed  small  lakes  in  the  broad  valley  of  Snake 
''ver.    The  ground  in  most  places  is  formed  principally  of  sand,  and 
^liere  large  beds  of  basalt  are  not  found,  the  ground  is  of  a  dry,  ab- 
^rbing  nature,  through  which  the  water  sinks,  at  times  bursting  out 
^n.    It  was  somewhat  singular  that  for  sixty  miles  above  Fort  Hall, 
*long  the  main  stream  of  Snake  river,  we  did  not  cross  but  one  tribu- 
^,  and  that  coming  in  from  the  south,  while  nonp  came  in  from  the 
"torth;  all  of  the  streams,  as  before  mentioned,  either  forming  lakes  or 
^ng  into  the  ground.    This  section  is  also  noted  for  the  great  scarcity 
of  timber,  and  wie  immense  plains  of  wild  sage ;  which  is  so  abundant, 
^  it  merits  the  name  of  the  sage  desert  of  ue  mountains.    It  extendi 
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for  many  miles  in  length  and  breadtb,  forming  an  immense  ocean  of  praiii^ 
whose  sameness  is  only  broken  by  the  *  Three  Buttes'  of  the  valley 
which  rise  Jike  islands  in  the  sea  in  this  broad  and  barren  area.  ^^ 
whole  character  might  be  included  in  the  word  sterility.  From  t^ 
mountains  bounding  the  Snake  River  valley  on  the  north  to  Fort  H^^ 
a  travelled  distance  of  one  hundred  and  twelve  miles,  there  is  1^:::^^ 
one  fertile  spot  of  ground  that  could  be  converted  to  any  useful  I^c^r- 

e>se,  and  this  is  found  at  Cantonment  Loring,  five  miles  above  P  crt 
all.  Here  the  soil  is  of  a  grayish-blue  clay  and  sand,  that  might  be 
made  use  of  for  agricultural  purposes.  The  grazing  here  is  most  ex- 
cellent. To  our  return  route  to  the  Bitter  Root  valley,  which  lay  to  the 
east  of  the  Bitter  Root  mountains  from  the  Snake  river,  to  the  ridge 
separating  the  waters  of  Wisdom  river,  or  the  Big  Hole  fork  of  the  Jef- 
ferson river,  from  those  of  the  Hell  Gate  river,  the  same  general  re- 
marks will  apply  as  those  describing  the  country  from  the  head  of  the 
Bitter  Root  river  to  Fort  Hall — a  series  of  mountain  ranges,  giving 
beautiful  prairie  valleys,  through  which  wind  streams  from  the  mount- 
ain slopes  that  pour  their  tribute  into  the  Missouri  and  its  forks.  Leav- 
ing the  ridges  referred  to,  you  again  enter  a  different  and  milder  region, 
through  which  flow  tributaries  to  the  Clark's  fork  of  the  Columbia. 
Here  the  soil  is  a  rich  loam,  timber  is  abundant,  and  climate  exceedingly 
mild  even  during  the  severest  winter.  We  entered  it  on  the  1st  of  Jan- 
uary, and  snow  scarcely  covering  the  ground  was  to  be  found  in  the 
valley.  This  section  connects  with  the  Bitter  Root  valley.  We  thence 
followed  down  the  Hell  Gate  river,  fi-om  its  head  to  where  it  debouche« 
from  the  mountains  five  miles  above  its  mouth;  which  we  found  to  be 
one  hundred  and  twenty  miles  long,  flowing  through  a  fertile,  well- 
timbered  valley,  from  two  to  five  miles  wide,  bounded  on  each  side  by 
high  pine-clad  mountains.  Game  is  found  in  great  abundance  in  these 
mountains,  being  principally  elk  and  bear. 

**  A  detailed  description  of  each  portion  of  the  route  having  already 
been  given,  I  only  deem  it  necessary  to  say  that  both  routes  travelled 
are  perfectly  practicable  for  wagons,  but  the  return  route  is  by  fer  the 
better  of  the  two,  though  from  sixty  to  eighty  miles  the  longer." 

The  general  character  of  the  Hell  Gate  river,  its  valley,  and  the  ad- 
jacent mountain  slopes,  has  been  stated.  Two  routes  leading  fi"om  this 
river  to  Fort  Benton  were  examined  by  Lieutenant  Mullan  in  the  mondi 
of  March,  1854:  one  along  the  Little  Blackfoot  and  its  south  fort 
across  the  mountains  to  the  Missouri,  and  thence  along  the  bluffs  or  the 
banks  of  that  river  to  Fort  Benton;  and  the  other  leading  up  the  north 
fork  of  the  Little  Blackfoot  and  to  Fort  Benton,  north  of  the  Missouri, 
and  on  the  prairies  between  that  stream  and  the  route  pursued  by  the 
main  party  of  the  exploration  in  September,  1853.  At  the  forks  of  the 
Little  Blackfoot,  Lieutenant  Mullan  found  the  snow  in  March  ten  inches 
deep.  The  bluffs  on  the  banks  of  the  Missouri,  alluded  to  above,  maj 
be  considered  as  extending  from  a  point  thirty  miles  above  the  falls  to 
near  the  three  forks  of  that  river.  They  may  be  described  as  fo^ 
midable  mountain  spurs,  extending  along  the  Missouri  for  about  one 
hundred  and  fifty  miles,  and  bemg  fifteen  miles  wide,  the  prin- 
cipal formations  consisting  of  granite,  the  growth  being-  an  abundance 
of^  the  large  species  of  pine ;  and  th^se  characteristics,^  together  mtb 
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the  fact  that  it  was  exceedingly  diflScult  for  a  pack  train  to  pass  through 
these  spurs,  indicating  that  here  ^  route  from  east  to  west,  either  for 
a  rail  or  wagon  road,  must  be  sought  at  a  greater  distance  from  Missouri. 
This  river  flows  through  these  spurs  in  what  is  called  by  Lewis  and 
Clark  the  "  Gate  of  trie  Mountains."  It  has  here  a  rapid  current, 
and  is,  in  places,  very  deep  and  narrow.  Lieutenant  MuUan  arrived 
at  Fort  Benton  on  the  morning  of  the  14th,  and  started  on  his  return  to 
the  Bitter  Root  valley  on  that  of  the  17th  of  March,  carrying  with  him  a 
wagon  drawn  by  four  mules.  He  arrived  at  the  St.  Mary's  village  on 
the  30th  of  March.  The  principal  facts  of  the  geography  of  the 
country  which  were  developed  by  Lieutenant  MuUan  during  this  tour 
are  as  follows :  First,  as  to  the  climate,  he  crossed  those  mountains  at 
a  time  when  it  has  been  hitherto  thought  impracticable  to  travel ;  found, 
in  the  beginning  of  March,  ten  inches  of  snow  at  the  forks  of  the  Little 
Blackfbot;  no  snow  east  of  the  mountains ;  and  on  his  return,  in  the  latter 
part  of  March,  found  no  snow  at  all  on  the  route ;  and  he  had  good  grass 
throughout  the  journey  for  his  animals.  Second,  as  to  the  facility  of 
communication,  he  found  plenty  of  wood  and  water,  but  an  indifferent 
route  even  for  a  pack-train  in  going  to  Fort  Benton,  and  in  returning 
he  passed  over  a  country  which  was  favorable  for  a  wagon  road,  and 
which  presented  a  very  fine  approach  to  the  mountains  for  a  railroad ; 
and  the  divide,  where  he  crossed  it,  being  a  low  ridge,  with  an  almost 
imperceptible  ascent  and  descent.  All  these  facts  will  give  this  one  a 
favorable  place,  when  considered  in  competition  for  a  railroad  route  with 
the  others  examined. 

For  detailed  information  in  regard  to  the  general  character  of  the 
mountain  region,  I  will  refer  you  to  the  suo-reports  of  Lieutenant 
MuUan,  G  No.  23,  G  No.  24,  G  No.  26;  of  Lieutenant  Donelson,  F 
No.  18;  of  Mr.  Tinkham,  F  No.  19 ;  of  Dr.  John  Evans,  F  No.  20. 


CHAPTER  Vra. 


General  characteristics  of  the  Great  Plain  of  the  Columbia^  and  navigability 
of  the  Columbia  river. 

In  reference  to  the  Cascade  mountains,  the  geography  of  this  whole 
^^ge  has  been  represented  very  inaccurately  in  all  existing  maps. 
**Jbe  region  between  the  Coeur  d'Alcne  and  the  Cascade  mouutams  may 
*^  described  as  follows : 

It  extends  an  average  of  over  200  miles  between  these  two  ranges ; 
^^  from  the  Blue  mountains,  at  the  sources  of  the  John  Day  river, 
^tnatilla,  and  the  southern  tributaries  of  the  Wallah-Wallah  river,  to  the 
■^ootenaie  mountains,  north  of  Clark's  fork,  is  marked  by  the  Columbia 
^^  ks  princpal  tributaries — Clark's  fork  or  Flathead,  and  Lewis  or 
^nake  river.  The  general  course  of  the  Columbia  is  north  and  south, 
^ith  two  large  bends — one  to  the  westward  from  Fort  Okangan,  and 
^le  other  to  the  eastward,  approaching  Wallah-Wallah.  The  Snokane 
^ver  is  the  principal  remaining  tributary  on  the  east,  and  the  idskoa. 
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the  most  important  one  on  the  west  of  the  river.  The  Yakima  and  its 
tributaries  lead  to  the  only  two  parses  of  the  Cascades  that  can  well 
be  availed  of  for  wagon  roads,  and  one  of  which — ^the  Snoqualme 
Pass — ^having  two  routes  over  the  divide,  will  probably  furnish  a  fea- 
sible railroad  route. 

North  of  the  Spokane  river,  and  for  a  few  miles  south  of  it,  the 
country  is  well  timbered  and  well  watered,  with  many  fertile  prairies 
and  valleys.     The  valleys  of  the  Coeur  d'Alene  and  Spokane  rivers, 
the  valley  extending  from  the  Spokane  to  Colville,  the  Coeur  d'Alene 
prairie,  and  the  country  generally  between  the  Cceur  d'Alene  and  Pend 
d'Oreille  lakes,  are  well  adapted  to  grazing  and  agriculture.     The  Flat 
Bow  river,  whose  general  course  is  parallel  to  that  of  the  Flathead 
river,  or  Clark's  fork,  makes  a  re-entering  into  our  territory  nearly  to 
48^  30',  has  much  good  land  on  its  banks,  and  the  country  between  it 
and  the  Flathead  lake  is  generally  prairie,  the  divide  being  low.     One  of 
the  routes  from  the  Flathead  lake  to  the  Pend  d'Oreille  lake  is  by  the 
southern  bend  of  the  FlaJt  Bow  river. 

I  have  denominated  the  prairie  region,  between  the  Coeur  d'Alene 
mountains  and  the  Cascades,  the  Great  Plain  of  the  Columbia.  The 
formation  of  the  central  and  western  portions  is  trap,  and  it  presents 
great  variety  of  surface  and  character,  from  fertile  and  well- watered 
valleys  to  desert  sage  plains,  jind  from  gently  undulating  waves  of  vege- 
tation to  basaltic  columns,  deep  canons,  and  the  various  outcroppings 
observed  in  such  formations.  The  Coeur  d'Alene  mountains  are  a  vast 
mass  of  limestone,  and  the  valleys  on  its  western  slope  are  rich  and  in- 
viting. Thus,  on  the  Kooskooskia  there  is  a  fine  agricultural  and  grazing 
region,  and  in  December  Mr.  Tinkham  found  the  grass  perfectly  green, 
peas  up,  and  flowers  in  blossom.  So  of  the  several  tributaries  flowing 
mto  the  Coeur  d'Alene  lake.  The  St  Joseph's,  the  most  southern 
tributary,  and  which  probably  furnishes  a  route  across  the  mountains 
better  than  the  Coeur  d'Alene  or  either  of  the  Nez  Perces  trails,  and 
which  it  is  said  can  be  made  practicable  for  wagons  at  very  small  ex- 
pense, has  many  large  and  extensive  prairies,  and  the  whole  region 
westward  to  the  route  pursued  by  the  main  party  is  profusely  watered, 
and  well  adapted  to  grazing.  Indeed,  for  the  entire  region  east  of  the 
Columbia,  the  country,  with  a  few  exceptions,  as  in  the  vicinity  of  the 
Grand  Coulee,  along  certain  portions  of  the  Snake  and  Peluse  rivers, 
may  be  called  a  good  grazing  country,  and  on  no  route  pursued  by 
voyageurs,  by  Indians,  or  by  the  parties  of  my  exploration,  were  there 
long  distances  between  water.  The  longest  distance  made  was  from  the 
Tou-chet  river  to  the  Snake,  twenty-eight  miles,  yet,  by  a  slight  deflec- 
tion to  the  east,  water  can  be  got  at  shorter  intervals  than  twenty  miles. 

Lewis  or  Snake  river,  after  cutting  out  a  comer  of  Washington  Ter- 
ritory, turns  southward  into  Oregon,  leaving,  however,  a  tributary  to 
the  eastward — the  Little  Salmon  or  Kooskooskia  river — ^which,  passing 
through  the  Nez  Perces  country,  forks  and  affords  two  trails  through  the 
Coeur  d'Alene  mountains,  called  the  northern  and  southern  Nez  Perces 
trails. 

In  the  re-entering  formed  by  the  Snake,  whilst  most  of  the  country 
between  the  Snake  and  the  Wallah- Wallah,  along  the  Columbia,  and 
for  some  twenty  miles  back,  has  but  little  arable  land,  there  is  good 
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though  somewhat  scant  bunch  grass  over  nearly  the  whole  surfiice,  and 
the  Wallah- Wallah  itself,  with  its  numerous  tributaries,  aflfbrds  excellent 
arable  and  grazing  land.  It  ha,s  already  attracted  the  attention  of  emi- 
grants, and  if  the  Indian  title  were  ever  extinguished,  it  would  be  rap- 
idly filled  up. 

The  Spokane  river,  and  its  principal  tributary,  the  Coeur  d'Alene 
river,  and  Clark's  fork,  furnish  the  other  two  traib  through  the  Coeur 
d*Alene  range. 

These  four  trails  have  already  been  described,  and  the  route  of 
Clark's  fork  indicated  as  the  most  practicable  one  for  a  railroad  route. 
On  this  river  is  the  Pend  d'Oreille  lake,  forty-five  miles  long,  and  on 
the  Coeur  d'Alene  tributary  of  the  Spokane  river,  the  Coeur  d'Alene 
lake.  Between  the  Pend  d'Oreille  lake  and  the  country  fi-om  the  Coeur 
d'Alene  lake  to  the  falls  of  the  Spokane,  the  country  is  favorable,  the 
drvide  low,  and  feasible  routes  afforded  for  passing  from  Clark's  fork  to 
the  Spokane  plain,  and  across  the  Columbia.  This  gives  a  southwest- 
em  direction  to  the  railroad  route.  Westward,  however,  of  this 
lavorable.  region  of  country,  a  high  range  of  mountains  extends  across 
Clark's  fork,  and  presents  obstacles  to  the  construction  of  the  road 
either  towards  the  mouth  of  Clark's  fork  or  Colville,  though,  as  will  be 
seen  by  reference  to  the  report  ol  Lieutenant  Arnold,  accompanying 
that  of  Lieutenant  Donelson,  a  practicable  route  probably  exists,  and 
could  be  made  use  of  did  the  connexion  vmat  require  it.  Westward  of 
the  Columbia  river,  at  these  points,  the  cOTntry  is  very  rugged,  indeed 
impracticable,  and  leads  to  the  abandonment  of  all  plans  of  reaching 
the  passes  of  the  Cascades  in  this  direction. 

From  the  Coeur  d'Alene  mission,  some  miles  above  the  Coeur  d'Alene 
lake,  there  is  a  good  wegon  trail  to  Wallah- Wallah.  There  is  also  said 
to  be  a  good  wagon  trail  from  the  Pend  d'Oreille  lake,  keeping  on  its 
eastern  and  southern  shore,  to  the  Coeur  d'Alene  mission  and  to  the 
Coeur  d'Alene  river,  and  an  excellent  raihroad  route,  which  is  marked 
on  the  sketch. 

As  regards  the  great  features  of  the  country  west  of  the  mountains 
in  reference  to  its  practicability  for  a  railroad,  viz:  the  Bitter  Root, 
Clark's  Fork,  and  Columbia  rivers,  I  will  state  that  Dr.  Suckley,  the 
surgeon  and  naturalist  of  the  eastern  division  of  the  exploration,  left 
St.  Mary's  village  on  the  16th  of  October,  and,  proceeding  down  the 
Bitter  Root  and  Clark's  fork,  reached  Columbia  barracks  on  the  6th 
December,  making  the  whole  distance,  except  about  sixty  miles  from 
^  Pend  d'Oreille  mission  to  Colville,  by  water.  The  distance  was 
1»049  miles,  (estimated,)  the  running  time  285i  hours,  made  in  fifty- 
^ree  days,  or  3.67  miles  per  hour.  But  three  portages  of  magnitude 
^ere  made— one  of  thirteen  hundred  paces  on  Clark's  Fork  river,  above 
^he  Pend  d'Oreille  lake,  one  on  the  Columbia,  at  the  Dalles,  of  eight 
'hundred  paces,  and  one  at  the  Cascades,  one  and  a  half  mile  in  length. 
From  Horse  Plain,  at  the  confluence  of  Clark's  fork  and  the  Bitter 
^t  river,  the  whole  distance  to  the  mouth  of  the  Columbia  readily 
^mits  the  rafting  of  lumber,  and  it  is  probable  that  logs  can  be  run 
^  Horse  Plain  from  the  upper  valley  of  the  Bitter  Root  in  the  freshets 
^f  spring,  and  from  and  above  the  Flathead  lake,  on  Clark's  fork. 
The  forest  growth  on  tiie  banks  pf  the  Columbia  above  the  mou\!cL  oi 
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the  Wenatshapam  can  be  transported  down  to  any  point  of  the  rivei* 
where  it  may  be  needed  for  fuel,  for  bufldings,  and  for  constructions^ 
Thus,  for  all  practical  purposes  of  railroad  construction,  the  Columbia 
throughout  its  entire  length  may  be  considered  as  bountifully  supplied 
with  wood. 

With  reference  to  the  growth  along  its  banks,  I  will  quote  from  the 
report  of  Dr.  Suckley;  *«  While  on  the  subject  of  timber,  I  wiD  briefly 
allude  to  its  quahty  and  quantity.     Along  the  Bitter  Root  and  Hell 
Gate  rivers,  and  in  the  mountains  in  their  vicinity,  the  red  pine  and  the 
larch,  favorite  trees  in  ship-building,  are  found  in  great  quantitiest 
Farther  down  their  streams  we  find,  in  addition,  cypress,  cedar,  hem- 
lock, spruce,  and  fir,  besides  several  hard-wood  trees.     The  timber 
country  extends  from  the  main  range  of  the  Rocky  mountains  to  ft 
point  about  80  miles  below  Fort  Colville.    From  thence  to  the  Dalles 
there  is  no  timber.    At  the  Dalles  it  again  appears,  and  trees  of  many 
descriptions,  and  frequently  of  enormous  size,  are  found  thickly  cover- 
ing the  valleys  and  surrounding  hills." 

Also,  in  reference  to  other  subjects,  he  says:  "  Good  building-stone 
is  found  along  nearly  the  whole  route.  There  are  a  few  pieces  of  ex- 
cellent land  along  these  rivers ;  their  waters  are  clear  and  beautiWi 
and  filled  with  thousands  of  fish  of  the  different  kinds  of  the  salmon 
family." 

By  trifling  improvements  |p  Clark's  fork  and  the  Columbia  several 
considerable  lines  of  communication  by  steamers  could  be  op(^n^ 
which  would  greatly  facilitate  the  construction  of  the  road.  The  Hud- 
son Bay  Company's  large  fi-eight  boats  ascend  from  the  lower  end  of 
Pend  d'Oreille  lake  to  Horse  Plain,  a  distance  of  one  hundred  and 
thirty-five  miles,  making  two  portages,  and  descend  firom  above  our 
northern  parallel  to  Vancouver.  Steamers  drawing  fi-om  20  to  24  inches 
of  water  can,  at  low  stages,  ascend  to  nine  miles  above  the  lake,  and 
still  further  at .  higher  stages  of  water.  Between  Colville  and  D« 
Chute's  rivers,  on  the  Columbia,  there  are  but  three  bad  obstacles  to 
navigation  for  steamers  drawing  20  to  30  inches  of  water,  viz :  Ketlle 
falls,  the  Priest's,  and  Bucklands  rapids.  A  portage  would  probably 
be  required  at  each  of  these  places.  None  would  be  required  at  Ross's 
rapids,  nor  at  any  other  point  below  the  mouth  of  the  Spokane  than 
those  designated.  One  or  more  may  be  required  between  Okanagan 
and  the  Kettle  falls.  The  Cascades  and  the  Dalles  are  also  bad  ob- 
stacles. By  improvements  either  in  the  bed  of  the  river  or  in  the  use 
of  locks  at  these  several  points  on  the  Columbia  and  Clark's  fork,  and 
by  the  substitution  of  the  rail  where  such  improvement  is  impractica- 
ble, it  is  not  doubted  that  a  continuous  communication  can  be  estab- 
lished from  the  mouth  of  the  Columbia  to  the  mouth  of  the  Spokase, 
and  probably  to  Colville,  and  from  the  Pend  d'Oreille  lake  to  Horse 
Plain.  Rails  will  undoubtedly  be  required  at  several  of  the  places, 
and  transfers  be  made  firom  steamer  to  steamer. 

The  steamers  should  be  of  light  draught,  great  power,  and  will  be  used 
chiefly  as  tow-boats.  By  a  thorough  organization,  transportation  codd 
he  eflfected  at  a  moderate  expense,  when  the  amount  is  sufficient,  as  ia 
the  case  of  a  railroad,  to  authorize  the  requisite  preliminaiy  oullay« 
The  present  high  rates  of  transportation  by  theCcuumbia  river  arises 
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from  the  monopoly  that  is  exercised  and  the  scarcity  of  labor.  In  the 
constructioQ  of  the  road  the  river  must  be  availed  of  lo  the  mouth  of 
the  Yakima,  and  for  136  miles  on  Clark's  fork,  from  the  Pend  d'Oreille 
lake  to  Horse  Plain.  • 

For  many  interesting  details  in  reference  to  this  river,  the  country, 
and  forest  growth  of  its  banks,  the  advantages  which  it  affords  for 
manufacturing,  and  suggestions  in  reference  to  introducing  the  salmon 
into  the  upper  country,  and  thus  affording  food  to  the  almost  starved 
Indians,  by  blasting  a  r^ce-way  in  the  Great  Falls  twenty-five  miles 
above  the  mouth  of  Clark's  fork,  I  will  refer  you  to  Dr.  Suckley's 
report,  a  copy  of  which  is  given  in  the  appendix. 

I  will  also  refer  you  to  the  reports  of  Uaptain  McClellan,  Lieutenant 
Donelson,  Lieutenant  Saxton,  and  Lieutenant  Arnold.  The  latter 
officer,  after  having  ascertained  the  latitude  of  the  mouth  of  Clark's 
fork,  which  was  about  49^,  ran  a  line  from  Fort  Colville  by  the  Grand 
Coulee,  the  mouth  of  the  Spokane,  and  the  mouth  of  Snake  river,  to 
WaUah-Wallah. 

Lieutenant  Arnold  says  as  follows  in  relation  to  the  Grand  Coulde 
and  the  vicinity  between  it  and  the  Columbia : 

"I  again  descended  to  the  river  by  a  steep  and  rocky  trail,  and 
marched  three  miles,  encamping  near  the  mouth  of  the  cout^. 

"  The  trail  leaves  the  river  to  the  north,  and  passes  nearly  south. 
After  an  ascent  oi  243  feet  we  arrived  upon  a  level  which  commands 
a  fine  view  of  the  coulee;  it  was  about  ten  miles  wide  at  the  north 
oitrance,  and  gradually  widened  until  it  passed  out  of  sight;  its  walls 
were  about  800  feet  high,  and  one  solid  mass  of  rock  basalt,  cemented 
together  by  lava  or  some  more  fiisible  rock.  The  trail  had  a. gradual 
fell  for  about  six  miles,  which  gives  a  fair  index  of  the  ground  included 
between  the  walls. 

"This  coul6e  was  twenty  miles  in  length;  its  walls  then  passed  out 
of  sight,  to  the  west. 

"The  soil  was  generally  sand,  except  near  the  walls,  where  it  was 
made  up  of  disintegrated  rock. 

"The  line  of  march  the  succeeding  day  was  very  rocky  for  six  miles, 
when  we  entered  the  second  coulee  in  size.  This  coulee  has  the 
general  appearance  of  the  former.  Travelling  through  this,  we  again 
entered  tne  Hudson  Bay  traQ,  near  a  high,  rocky  mound.  To  remove 
any  doubt  that  may  remain  on  the  minds  of  others  in  regard  to  the 
Grande  Coulee,  which  is  laid  down  on  the  maps  about  ninety  miles  in 
length,  I  will  state  I  obtained  the  best  guide  in  the  country.  He  was 
l>om  in  this  country,  and  has  travelled  the  route  for  the  last  fifteen 
years.  I  questioned  him  very  closely  in  regard  to  the  route  travelled 
h  Lieutenant  Johnson  in  1841.  The  coulee  through  which  he  travel- 
ted  is  not  known  as  the  Grande  Coulee  among  the  old  residents. 

"After  travelling  a  few  miles,  I  crossed  this  stream  and  passed  a 
fine  lake  about  six  mil^  in  length  and  one  in  width ;  it  was  fringed 
With  akter  bushes,  and  filled  with  wild  fowl,  duck,  geese,  and  white 
swan.  Along  the  eastern  bank  of  this  lake  I  again  commanded  a  view 
of  the  range  along  the  western  bank  of  the  Columbia,  as  far  north  as 
Pisquouse  river.  This  view,  taken  in  connexion  with  the  information  I 
bave  received  firom  my  guide,  leads  me  to  believe  that  the  co\xtL\r^ 
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bounded  on  the  east  by  my  b'ne  of  march,  north  6iid  west  by  the  Coltmi- 
bia,  on  the  south  by  a  line  passing  through  the  mouth  of  the  Pisquouse 
river,  and  the  southern  extremity  of  the  second  coulee  previously 
spoken  of,  is  filled  with  coulees  winning  in  every  direction,  and  ranging 
from  one  to  fifteen  miles  in  length." 


CHAPTER  IX- 

Description  of  the  Cascade  mountains  and  the  Pass  of  the  Columbia  mer. 

In  reference  to  the  Cascade  mountains,  the  entire  geography  of  the 
eastern  slope,  which  has  been  represented  very  inaccurately  cm  all 
existing  maps,  has  been  developed  from  the  Columbia  river  to  above 
the  forty-ninth  parallel,  and  a  good  portion  of  the  western  slope  to 
Puget's  sound.  The  highest  mountains  of  the  Cascade  range  on  the 
Columbia  river  are  at  the  Cascades,  and  at  the  mouth  of  the  White 
Salmon  and  Telickitch  rivers,  from  which  points  spring  the  main  Cas- 
cade ranges,  running  to  the  north  up  to  Mount  St.  Helens  and  Mount 
Adams,  and  centering  still  farther  north  in  Mount  Rainier.  Thence 
one  main  chain  runs  off  to  Mouut  Baker,  having,  however,  a  deep  re- 
entering to  the  east,  through  which  issues  a  stream,  which,  winding 
round  Mount  Baker,  flows  into  Bellingham  bay,  giving  the  appearance 
of  a  pass  from  the  waters  of  the  sound,  and  another  runs  off  to  the 
northeast. 

Eastward,  and  from  a  range  coursing  along,  and  some  six  or  eight 
miles  south  of,  the  Yakima,  to  above  our  northern  parallel,  the  Cas- 
cades, with  their  innumerable  spurs,  extend  nearly  to  the  Columbia 
river,  causing  nearly  the  whole  country  to  be  mountainous,  or  high, 
broken  table-land.  The  streams  are  rapid,  have  their  sources  in  lakes, 
frequently  of  large  size,  and  are  not  even  adapted  to  the  rafting  of 
lumber.  North  of  the  Columbia  river  a  range  of  hills  extends  nearly 
parallel  to  it,  at  some  eight  miles  distance,  and  heavily  wooded.  From 
these  hills  flow  many  small  streams  to  the  Columbia,  and  the  grazing 
is  excellent  over  this  intermediate  space  from  Wallah- Wallah  to  the 
Dalles.     Much  of  this  is  good  farming  land. 

The  streams  on  the  western  slope  flow  in  nearly  a  northern  direc- 
tion, and  the  mountain  spurs  between  them,  in  many  cases,  extend  to 
near  the  shores  of  the  sound.  Reserving  to  a  subsequent  occasion  some 
account  of  the  sound,  and  the  country  tributary  to  it,  I  will  now  con- 
sider the  passes  of  the  Cascades  practicable  for  a  railroad. 

There  are  two  practicable  passes,  both  having  good  connexions  with 
the  line  of  Clark's  fork :  that  by  the  Columbia  itself  to  the  Cowlitz  river, 
a  stream  which  rises  in  Mount  St.  Helens,  flows  in  nearly  a  southerfy 
direction,  and  empties  into  the  Columbia  river  about  forty-five  miles 
below  Vancouver,  and  by  the  Cowlitz  river  to  the  sound,  and  that  by 
the  main  Yakima  and  Snoqualme  rivers. 

The  pass  of  the  Columbia  river,  examined  personally  by  myself  a^ 
weU  as  by  Captain  McClellan  and  Mr.  Lander,  is  remarkably  favor*- 
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bk  in  Its  grades,  which  rarely  exceed  ten  feet;  in  the  ease  with  which 
debris  from  the  ledges  can  be  worked,  to  form  the  embankments  re- 
quired to  guard  against  freshets;  and  the  great  facility  with  which 
'wood  and  stone,  both  of  good  quality,  can  be  transported  down  the 
Columbia  for  purposes  of  construction.  The  only  serious  obstacle  is 
Cape  Horn  mountain,  which,  to  avoid  sharp  curvature,  may  require  a 
tunnel  seven  hundred  feet  in  length,  though  it  is  hardly  probable  that 
the  road  may  be  run  over  a  gap  in  rear  of  it  without  tunnelling,  heavy 
work,  or  steep  grades.  The  lateness  of  the  season  prevented  the  ex- 
amination. Vancouver  would  furnish  both  an  admirable  depot,  and 
also  afford  a  crossing  in  its  vicinity  to  the  valley  of  the  Willamette. 
The  grades  down  the  Columbia  to  near  the  mouth  of  the  Cowlitz,  and 
thence  to  Olympia,  Steilacoom,  or  Seattle,  on  the  Sound,  will  be  small; 
the  work  throughout  light;  and  abundant  materials  of  all  kinds  will  be 
found  for  road-beds  and  superstructure. 

The  crossing  of  the  Columbia  at  the  Snake  river  presents  no  special 
difficulties.  From  the  Dalles  to  Vancouver,  there  will  be  expensive 
rock-cutting.    All  the  streams  can  be  easily  bridged. 

This  is  not  the  place  to  discuss  whether  the  road  should  keep  north 
or  south  of  the  Columbia  river  the  whole  distance.  The  crossing  at 
Vancouver  is  undoubtedly  objectionable,  as  interfering  with  navigation. 
There  is  an  excellent  crossing  at  the  Cascades,  at  the  Dalles,  and  at  sev- 
eral points  thence  to  Wallah- Wallah.  The  final  location  cannot  be  prop- 
erly made  till  the  practicable  connexions  are  made  with  the  Salt  lake,  the 
Willamette  valley  and  California,  to  all  which  routes  the  line  down  the 
Columbia,  either  in  whole  or  in  part,  will  be  the  main  trunk.  It  is 
possible  a  better  deflection  to  the  valley  of  the  Columbia  may  be  found 
a  little  more  eastward  of  the  present  route,  close  under  the  base  of  the 
Coeur  d'Alene  mountains,  to  a  crossing  of  the  Snake  between  the  Pe- 
luse  and  the  Kooskooskia,  and  thence  to  the  valley  of  the  Wallah- 
Wallah  river,  and  thus  the  route  made  to  lend  itself  to  either  bank  of 
the  river  and  its  several  connexions.  In  the  vicinity  of  Vancouver,  the 
crossing,  instead  of  being  by  a  bridge,  might  be  effected  h^  suitable 
ferry-boats.  It  is  sufficient  for  my  present  purpose  that  there  is  a  favor- 
able route  down  the  Columbia,  and  that  a  connexion  can  be  made  with 
the  valley  of  the  Willamette. 

In  view  of  the  agricultural,  manufacturing,  and  commercial  advan- 
^ges  of  Oregon,  the  navigability  of  the  Columbia  to  Vancouver  and 
Portland  for  sea-going  vessels  and  steamers,  and  the  rich  character  of 
^uch  of  the  adjoining  country  in  the  Territory  of  Washington,  and 
booking  also  to  a  connexion  with  California,  I  am  of  opinion  that  a  line 
^Dwn  the  Columbia,  thus  found  eminently  practicable  by  the  explora- 
^on,  must  enter  into  every  plan  of  railroad  connexion  fi-om  the  St.  Law- 
^^nce  basin,  by  the  northern  route,  to  the  Pacific. 

The  question  simply  is,  whether  the  unrivalled  commercial  advan- 
tages of  that  sound,  its  being  six  hundred  miles  nearer  to  Asia,  making 
it  the  natural  port  of  freights  and  passengers  to  our  entire  North  and  to 
Europe,  are  such  as  will  authorize  the  construction  of  a  road  through 
the  Snoqualme  Pass,  even  at  the  expense  of  much  difficult  work  and 
tunnelling,  in  order  to  save  the  increased  distance  of  one  hundred  and 
fifty  to  onei  hundred  and  sixty  miles  of  the  line  of  the  Cowlitz. 
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For  detailed  information  in  reference  to  the  geographical  descriptiod 
of  the  Cascades,  I  will  respectfully  refer  you  to  the  reports  of  Captain 
George  B.  McClellan  and  Lieutenant  J.  K.  Duncan,  C  No.  7  and 
C  No.  8;  and  of  the  line  of  the  Lower  Columbia,  to  the  same  reports 
and  that  of  Mr.  F.  W.  Lander,  B  No.  -.  The  report  of  M.  Cooper, 
C  No.  9,  will  give  some  interesting  facts  in  relation  to  the  natural 
history. 


CHAPTER  X. 


Resources  and  Geographical  importance  of  Puget^s  Sounds  anctits  rekwm 

to  t/ie  trade  of  Asia. 

Puget's  sound  needs  no  special  description  in  this  report.  It  has 
1,500  miles  of  shore-line,  and  many  capacious  harbors  and  roadsteads, 
accessible,  commodious,  and  entirely  land-locked.  It  is  particularly 
adapted  to  steam  navigation. 

Steilacoom,  Seattle,  and  Bellingham  bay,  would  be  good  termini  for 
the  railroad  ;  and  in  relation  simply  to  the  route  of  the  Columbia  and 
the  Cowlitz,  Port  Discovery,  on  the  Straits  de  Fuca;  but  Seatde  com- 
bines the  greatest  number  of  advantages.  As  rapidly  as  the  tonnage 
and  draught  of  vessels  have  increased  in  a  few  years,  rising  from  ten  or 
fifteen  hundred  to  five  or  six  thousand  tons,  it  is  hardly  probable  thef 
will  ever  exceed  the  capacity  of  this  harbor,  which  at  low  water 
would  admit  vessels  of  fitty  feet  draught. 

The  principal  resources  off  the  Sound  are  its  lumber,  its  coal,  its 
salmon,  and  the  cod  on  the  banks  of  the  coast,  far  to  the  north  and 
south  of  the  entrances  to  the  Straits.  The  coal-beds  extend  from  Bel- 
lingham bay  to  the  Cowlitz  river,  and  when  subjected  to  analysis  hare 
been  pronounced  of  excellent  quality.  Such  was  the  opinion  of  the 
late  Prof.  Walter  Johnson ;  and  Lieut.  Trowbridge,  corps  of  engineerSt 
has,  after  examination,  expressed  a  favorable  opinion  of  its  qusdity.  I 
regret  that  I  cannot  give  m  the  appendix  a  copy  of  his  letter  to  the 
Bellmgham  Bay  Coal  Company,  which  I  left  at  Olympia.  I  learn,  in 
a  recent  letter  from  Olympia,  that  in  June  very  excellent  coal  was  ob- 
tained from  the  mines  m  Bellingham  bay. 

There  is  also  much  good  land  between  the  Cascades  and  the  ocean. 
Although,  at  some  points,  spurs  from  the  mountains  extend  nearly  to 
the  Sound,  yet  generally  there  is  an  interval  of  prairie  or  roUing  land 
some  thirty  or  forty  miles  brcJad;  the  river-bottoms  generally  rich,  with 
an  undergrowth  of  vine,  maple  and  alder.  In  the  vicinity  of,  and 
•  north  of  Bellingham  bay,  there  are  extensive  prairies,  and  the  river 
Nook-sahk,  nayigable  for  steamers  at  least  sixty  miles,  and  which,  having 
its  source  back  of  Mount  Baker,  passes  under  its  southern  and  western 
base,  and  finally  enters  the  Sound  in  the  northern  part  of  the  bay,  is 
represented  to  have  much  excellent  land  on  its  banks.  At  the  delta  of 
the  Sam-ish  and  Sin-a-ah-mishi  and  on  the  D'Wamish  and  its,  several 
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tributaries  on  the  Puy^gal-lut,  there  is  much  excellent  land;  The 
prairies  on  the  southern  shore  of  the  Sami  are  some  of  them  gravelly, 
j>articularly  those  in  the  vicinity  of  Nisqually ;  but,  as  a  general  rule, 
the  land  is  good  and  yields  fair  returns  to  labor.  The  quality  of  the 
land  improves  on  apbroaching  the  mountain  slopes,  and  an  extensive 
prairie  near  the  head  of  the  CowUtz,  and  at  the  base  of  Mount  St. 
Helens,  is  one  of  the  best  tracts  of  land  in  the  Territory. 

The  region  generally  between  the  Columbia  river  and  the  Sound, 
and  the  Cascades  and  the  Pacific  ocean,  is  well  watered.  The  river  bot- 
toms having  a  growth  of  pine,  maple,  alder,  and  curl-maple,  are  gene- 
rally rich,  and  there  is  much  productive  prairie,  interspersed  wilJi  groves 
of  timber,  and  little  or  none  of  the  country  can  be  called  mountainous. 
There  is  a  good  country  along  the  Willopah  and  the  Chihedis  rivers, 
and  from  the  Chihalis  to  the  head  of  Hood's  canal. 

The  islands  of  the  Sound,  moreover,  are  quite  extensive,  and  Whel- 
by's  island,  the  largest  of  them  all,  and  in  the  very  centre  of  the  Sound, 
is  the  garden  of  the  Territory.  West  of  the  Sound  the  country  is  com- 
paratively unknown.  It  is  reported  to  have  great  mineral  wealth  and 
much  excellent  land.  There  will  be  a  great  thoroughfare  of  business 
and  travel  from  the  Sound  to  the  Columbia  river,  and  the  interests 
of  the  two  Territories  of  Oregon  and  Washington  will  soon  require  a 
railroad. 

A.  tjuestion  of  the  highest  importance  in  connexion  with  the  pro- 
posed railroad,  is  the  effect  which  it  will  have  in  securing  for  this 
country  the  control  of  the  Asiatic  trade.  The  magnitude  of  the  sub- 
ject, the  want  of  reliable  statistics,  and  the  diflSculty  in  reasoning  from 
the  past  when  political  revolutions,  mechanical  inventions,  and  new 
routes  of  travel  are  producing  such  great  changes  in  the  relations  of 
commerce,  will  preclude  me  from  considering  the  subject  in  detail.  A 
few  general  considerations  will  be  sufficient  to  show  the  importance  of 
the  proposed  road  as  an  avenue  for  the  trade  of  Asia. 

The  position  of  this  country,  standing  midway  between  the  great 

centres  of  Asiatic  and  European  population,  indicates  its  future  com- 

Diercial  greatness.     Facing  our  Pacific  possessions,  and  separated  from 

them  by  the  smooth  Pacific,  is  a  vast  region  covering  an  area  of  over 

twelve  millions  of  square  miles,  and  having  a  population  of  over  six 

'hundred  millions,  the  outlets  of  whose  commerce  and  productions  are 

'bearer  not  only  to  oiu:  Pacific,  but  our  Atlantic  cities,  than  to  the 

ports  of  any  European  nation ;   Calcutta,  Singapore,  Manilla,  Canton, 

^^d  Shanghai  being  nearer  to  New  York,  New  Orleans  and  Charleston, 

^y  lines  of  communication  entirely  feasible,  than  to  England. 

The  trade  of  this  vast  region,  mcluding  China,  Japan,  and  the  Asiatic 
^chipelago,  has  been  the  great  commercial  prize  m  ancient  and  mod- 
^^  times.     Persia,  Assyria,  Carthage,  and  Rome,  each  swayed  the 
^orld,  as  it  controlled  the  commerce  of  the  East.    Venice,  Genoa,  Lis- 
^n,  Amsterdam,  and  London,  each  in  its  turn  attained  commercial 
^premacy,  as  it  became  the  dispenser  of  Eastern  luxuries  to  the  West- 
ern world.     The  value  of  the  import  and  export  trade  of  the  Asiatic 
tegion,  which  can  be  made  tributary  to  our  commerce,  cannot  be 
readily  determined ;  but  that  of  China  has  been  estimated  at  one  hun- 
dred and  twenty-five  millions  of  dollars  per  annum}  the  gcealei  ^^xv  ol 
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which  has  been  carried  on  by  Great  Britain  ;  and  the  annual  value  of 
the  export  and  import  trade  of  Great  Britain  with  the  Asiatic  Archi- 
pelago and  Pacific  islands  is  estimated  at  seventy-five  millions  of 
dollars. 

An  important  fact  bearing  upon  the  feasibility  of  diverting  the  trade 
of  Asia  from  the  old  channels,  is  the  comparative  nearness  of  our  Pa- 
cific possessions  to  the  city  of  Shanghai,  which  is  most  favorably  situ- 
ated to  become  the  future  emporium  of  China,  and  the  outlet  of  trade 
of  over  three  hundred  miUions  of  people,  who  are  just  beginning  to 
break  away  from  that  exclusive  policy  which  has,  for  so  many  centu- 
ries, shut  tnem  out  from  the  rest  of  the  world.     The  concentration  of 
British  capital  «t  Canton,  and  its  greater  nearness  to  England,  has 
made  the  latter  city  the  centre  of  the  foreign  trade  with  China.    But 
the  silk  and  tea-producing  districts  lie  much  nearer  to  Shanghai,  whiie 
this  city,  situated  upon  a  river  which  is  connected  with  the  Yangtze 
Kiang,  the  great  artery  of  China,  has  water  communication  with  one- 
third  of  the  empire.     Shanghai,  which  may  be  called  the  NewOrleaiw 
of  China,  is  distant  only  5,000  miles  from  Puget's  sound,  and  the  route 
passes  by  Japan,  with  its  fifty  millions  of  inhabitants — ^Jeddo  being 
only  3,660  miles  distant  from  Puget's  sound. 

Nature  has  clearly  indicated  the  northern  pathway  for  the  commerce 
from  the  future  mart  of  Asiatic  trade  to  this  country  and  Europe.^  The 
great  lakes  carry  us  water-borne  half-way  across  the  continent  The 
proposed  road  communicates  on  a  direct  line  with  the  northern  lake 
trade — th  e  most  wonderful  internal  commerce  the  world  has  ever  known— 
a  traffic  which  is  stated  to  have  amounted  in  1851  to  $326,000,000,  em- 
ploying 74,000  tons  of  steam  and  138,000  tons  of  sail-vessels.  It  in- 
tersects the  Mississippi  river,  and  thus  communicates  with  the  southern 
States.  It  is  on  the  line  of  the  great  wheat-producing  region  of  Amer- 
ica; and,  above  all,  it  is  on  the  direct  line  of  the  shortest  distance  be- 
tween the  centres  of  European  and  Asiatic  population. 

The  opening  of  this  avenue  is  already  eagerly  sought  by  our  own 
people  to  facilitate  the  exchange  of  their  products  with  those  of  Asia. 
From  New  York  to  Shanghai,  by  way  of  Cape  Horn  and  Lima,  the 
sailing  distance  is  21,000  miles.     By  way  of  the  Cape  of  Good  Hope, 

the  distance  is  .     From  New  York  to  Shanghai,  by  way  of  the 

proposed  railroad  and  Puget's  sound,  the  distance  wiU  be  7,800  ta 
8,000  miles — a  saving  over  the  saiUng  routes  either  of  Cape  Horn  or 
the  Cape  of  Good  Hope,  which  must  carry  a  great  part  of  the  Asiatic 
trade  with  our  Atlantic  cities  across  the  continent.  But  the  Atlantic 
cities  cannot  be  considered  the  true  points  of  departure  for  the  Asiatic 
trade.  There  must  be  points  in  the  great  interior  between  the  Rocky 
mountains  and  the  AUeghanies.  From  St.  Paul,  on  the  Mississippi 
river,  to  Shanghai,  the  distance  will  be  less  than  7,000  miles ;  and  the 
inhabitants  of  the  great  interior,  where  the  mass  of  our  population  will 
hereafter  be  situated  in  their  consumption  of  Asiatic  teas,  silks,  and 
spices,  will  save  the  transportation  from  the  seaboard. 

In  predicting  the  future  course  of  Asiatic  trade,  it  is  presumed  that 
lines  of  steamships  will  be  established  between  Shanghai  and  our  Pa- 
cific possessions.  The  coal  at  Puget's  sound,  lying  on  the  route  from 
San  Francisco  to  Shanghai,  will  furnish  the  necessary  combustible. 
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It  is  also  presumed  that  the  difficulty  of  carrying  freight,  together  with 
the  quantity  of  coal  requisite  for  so  long  a  voyage,  will  be  greatly  over- 
come by  the  increased  size  of  vessels — steamships  of  even  10,000  tons 
burden  being  now  in  the  course  of  construction — and  also  by  mechani- 
cal inventions  and  improvements  in  motive  power,  which  will  diminish 
the  quantity  of  fuel  required.  It  may  be  safely  assumed  that,  by  the 
time  the  proposed  road  is  completed,  the  average  time  on  the  Pacific, 
8o  much  more  favorable  for  steam  voyages  than  the  Atlantic,  will  ex- 
ceed fifteen  miles  per  hour. 

When  an  uninterrupted  line  of  steam  communication  is  established, 
a  portion  of  the  European  trade,  and  nearly  all  the  travel  to  Asia,  must 
take  its  course  across  our  continent,  and  on  the  northern  road,  as  the 
shortest  route.  The  present  sailing  distance  from  Liverpool  to  Shang- 
hai is  14,400  miles.  By  way  of  Puget's  sound  the  distance  will  be 
10,800  miles ;  a  difference  equal  to  a  voyage  across  the  Atlantic.  From 
England  to  Jeddo,  in  Japan,  the  sailing  distance  is  15,660  miles.  By 
way  of  Puget's  sound  the  distance  will  be  9,500  miles. 

The  course  of  travel  is  determined  by  the  shortest  time.  The  sav- 
ing of  time  will  carry  European  travel  and  mails  even  as  far  as  Cal- 
cutta, and  much  more  to  places  farther  east  and  nearer  our  Pacific 
possessions,  by  the  proposed  route.  The  average  time  required  to 
carry  the  mails  from  Calcutta  to  England,  on  the  overland  route,  is 
forty-eight  days;  from  Shanghai  to  England,  sixty  days.  The  distance 
from  Calcutta  to  Puget's  sound  is  8,450  miles,  which  distance  would  be 
performed  by  steam-vessels,  at  fifteen  miles  an  hour,  in  twenty-three 
days;  the  2,800  miles  from  Puget's  sound  to  New  York  will  be  run 
over  by  passenger  trains,  moving  at  thirty  miles  an  hotir,  in  four  days ; 
from  New  York  to  England,  the  average  time  is  twelve  days ;  making, 
in  all,  thirty-nme  days,  and  a  saving  in  time  of  nine  days  from  Eng- 
land to  Calcutta,  and  of  thirty-three  days  in  the  time  from  New  York 
to  Calcutta  by  way  of  England.  The  travel  from  Shanghai  to  New 
York  would  be  performed  in  eighteen  days ;  from  Shanghai  to  England 
in  thirty  days ;  being  a  saving  of  fifty-four  days  from  New  York,  and 
Airly  days  from  England. 

It  may^  "be  more  doubtful  if  merchandise  will  bear  the  heavy  expense 
rf  transportation  by  rail  and  steam-vessels.  It  would  be  hardly  safe 
^present  to  fix  the  limits  of  economical  transportation  of  merchandise, 
^  other  elements  than  mere  cost  are  to  be  considered.  The  saving  of 
tiftie  is  an  important  element,  as  is  evinced  by  the  high  freights  paid 
^  clipper-ships,  and  the  higher  rates  paid  for  transportation  by  rail  on 
^es  parallel  to  canals  and  rivers. 

Notwithstanding  an  increased  cost  of  transportation,  all  merchandise 
^hich  is  deteriorated  by  exposure  to  a  tropical  climate  will  take  the 
'torihern  route  across  the  continent.  The  British  sailing  route,  and  our 
^^,  cross  the  equator  twice.  Teas,  as  well  as  other  animal  and 
Vegetable  substances  designed  for  human  sustenance,  are  heated  and 
greatly  injured  by  exposure  to  a  continued  high  temperature.  It  is 
believed  that  the  delicate  flavor  of  tea  transported  overland  from  China 
to  St.  Petersburg  will  be  preserved  in  that  article  transported  by  sea^ 
when  the  present  tropical  exposure  is  avoided. 
A  short  route  to  China  is  of  the  utmost  importance  to  lVvi&  eoxyxvXr^ 
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lo  facilitate  the  exportation  of  goods  manufactured  from  the  great 
American  staple.   Great  Britain  has  penetrated  Asia,  and  commanded 
its  valuable  trade  almost  wholly  by  her  exports  of  cotton  goods.   Hith- 
erto we  have  had  no  advantage  of  distance  in  our  competition  for  this 
trade.    Her  advantages  for  manufacturing  are  fast  dimmishing.     The 
prices  of  labor  in  that  country  are  increasing.     Our  own  manuSictarers 
of  coarse  cottons  have  attained  such  skiU  and  economy  that  they  com- 
mand our  own  markets,  and  are  only  restrained  in  the  productions  of 
their  enterprise  by  a  want  of  outlets  for  their  fabrics.     Hundreds  of 
millions  of  people  in  China  and  the  Asiatic  Archipelago  are  to  be  sup- 
plied with  cotton  clothing ;  and  the  great  superiority  of  the  American 
staple  over  the  India  cotton  will  always  create  a  demand  for  our  fab- 
rics.    The  English  and  American  manufacturers  take  their  raw  mate- 
rial from  the  same  starting  point — ^New  Orleans.     The  former  has  to 
transport  this  material  4,600  miles,  to  Liverpool,  to  be  manufactured, 
and  the   products  of  the  manufacture   14,400   miles,  to   Shanghai; 
making,  in  all,  a  distance  of  18,900  miles.    The  American  manufac- 
turer transports  the  raw  material  to  Boston,  a  distance  of  1,800  miles. 
When  the  proposed  railroad  is  completed,  he  will  have  to  transport 
his  cotton,  from  the  common  starting  point,  only  9,800  miles  to  the 
common  market,  Shanghai.     The  American  will' have  in  his  favor. 
8,600  miles,  and  a  still  greater  advantage  when  manufactures  are 
established  at  the  South.     There  can  be  no  reasonable  doubt  that, 
with  the  advantages  of  rapidity  of  transit,  and  shortness  of  distance, 
all  our  cotton  fabrics  of  a  value  exceeding  dollars 

per  ton,  will  be  transported  by  rail  to  Puget's  sound.  It  has  been 
estimated  that  the  supply  necessary  for  these  new  markets  will  require 
an  amount  of  cotton  equal  to  the  present  "entire"  crop  of  upland  cot- 
ton of  the  United  States.  When  it  is  remembered  that  the  United 
States  manufactures  only  one-third  of  the  entire  crop,  the  rest  being 
exported,  and  that  the  capital  invested  in  our  own  cotton  manufactures 
is  $80,000,000,  and  the  annual  value  of  the  products  of  these  manufac- 
tories is  $70,000,000,  some  conception  may  De  formed  of  the  value  of 
an  avenue  to  Asiatic  trade  which  opens  a  new  outlet  for  these  products. 
The  manufacturing  skill  and  enterprise  of  the  North,  and  the  resources 
of  the  South,  are  adequate  to  meet  the  future  demands  of  an  unparal- 
leled trade.  It  has  been  said  by  one  of  the  most  intelligent  statistical 
writers  of  the  South,  that  in  process  of  time  the  annual  product  of  cotton 
in  the  United  States  can  be  augmented  to  six  times  its  present  yield, 
and  it  will  not  be  more  astonishing  than  its  augmentation  since  1790; 
and  he  continues,  "  when  the  cultivation  becomes  more  extended,  and 
to  all  sections  of  the  *  cotton  zone,*  covering  more  than  eight  degrees 
of  latitude,  and  more  than  eighteen  degrees  of  longitude,  the  probability 
is  lessened  of  any  untoward  season  or  other  casualty  affectrng  the  ag- 
gregate crop  injuriously,  and  consequendy  the  average  supply  and  the  . 
prices  will  oe  more  regular  and  uniform.** 
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CHAPTER  XL 

Railroad  practicability  of  the  Snoqtudme  Pass. 

By  referring  to  the  lucid  and  able  reports  of  Captain  McClellan,  in 
charge  of  the  western  division,  and  of  Mr.  Tinkham,  one  of  the  civil 
engineers  of  the  exploration,  the  following  facts  will  be  found  estab- 
lished. 

The  pass  is  about  3,500  feet  above  the  sea.  The  Yakima  valley, 
leading  to  it,  is  broad  and  open,  affording  an  excellent  railrSad  ap- 
proach. The  pass  must  be  overcome  by  tunnels  or  inclined  planes,  or 
a  continuation  of  both.  There  are  two  places  for  a  tunnel :  First,  one 
from  the  level  of  Lake  Willailootzas,  about  3,000  feet  above  the  Sound, 
of  4,000  yards  (2.27  miles)  in  length.  Second,  by 'a  tunnel  from  the 
level  of  Lake  Kitchelus,  2,388  feet  above  Vancouver,  1 1,840  yards  (5.73 
miles)  in  length.  The  first  tunnel  has  an  eastern  approach  of  18 J  miles, 
with  a  grade  of  48.4  feet  per  mile.  The  second  tunnel  has  an  eastern 
approach  of  18  J  miles,  with  a  grade  of  15.2  feet  per  mile ;  both  on  the 
supposition  of  uniform  grades. 

Captain  McClellan's  survey  and  barometric  profile  only  extended 
some  three  miles  beyond  the  divide ;  and  for  the  remainder  of  the  route, 
of  which  the  report  ol  Captain  McClellan  gives  the  general  features,  I  am 
particulaily  indebted  to  the  winter  trip  of  Mr.  Tinkham  for  the  in- 
formation we  possess  as  to  grades  and  practical  difficuhies.  From  the 
pass  to  the  Snoqualme  falls  the  distance  is  forty-five  miles.  On  the 
supposition  of  uniform  grades,  the  descent  is  59.8  feet  per  mile  for  the 
short  tunnel,  and  48.4  for  the  long  one.  Uniform  grades  in  such  country 
never  occur  in  practice.  It  is  the  opinion  of  Mr.  Tinkham  that  the 
most  difficult  grade  of  the  short  tunnel  will  be  eighty  feet  to  the  mile, 
and  for  the  long  tunnel  sixty  feet,  and  these  grades  only  for  short  (Us- 
tances;  and  in  his  conclusion  I  place  great  confidence,  from  the  ability 
and  judgment  he  has  shown  in  the  discharge  of  his  duties  throughout 
the  exploration. 

If  the  short  tunnel  should  involve  but  eighty-feet  grades,  and  only  for 
some  fifteen  miles,  it  would  be  better  to  have  additional  locomotive  power 
for  this  small  portioa  of  the  route,  than  to  be  at  the  expense,  in  money 
and  time,  of  the  long  tunnel.  Should  the  use  of  the  short  tunnel  involve 
inclined  planes  and  a  large  expenditure  of  stationary  power,  it  will  be 
a  question  simply  of  cost,  as  between  it  and  the  long  tunnel,  as  to  which 
shall  be  adopted.  The  worst  aspect  6f  the  case  is  the  practicability  of 
the  route  only  by  using  the  long  tunnel,  and  to  this  single  point  I  shall 
confine  my  remarks. 

Before  entering  upon  this  subject,  it  may  be  well  to  advert  to  the 
foot  trail  referred  to  in  both  the  reports  of  Captain  McClellan  and  Mr. 
Tinkham.  It  connects  Lake  Kitchelus  with  a  tributary  of  the  Snoqual- 
me river,  and  may  furnish,  though  passing  over  a  more  difficult  and  < 
impracticable  country,  a  shorter  line  to  pierce  the  mountain.  In  Mr» 
Tinkham's  winter  examination,  the  Indians  who  accompanied  him  re- 
ported that  pass  to  be  better,  and  more  free  from  snow,  than  the  pass 
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examined.    It  is  moie  obstructed  by  fallen  timber,  and  cannot  be  used 
witk  horses. 

There  has  akeady  been  a  larg^  experience  in  tunnels,  both  in  Eu- 
rope and  this  country.  The  average  cost  of  tunnels  in  England  has 
been  about  ^35  per  lineal  yard.  Shafts  are  sunk  from  four  to  six  hun- 
dred feet.  In  this  country  the  tunnels  on  the  Baltimore  and  Ohio  rail- 
road cost  $260  per  lineal  yard.  A  tunnel  is  being  constructed  in 
Massachusetts,  under  the  Hoosack  mountains,  24,100  fleet  long,  passing 
under  a  country  ranging  from  300  to  1,700  feet  above  the  line  of  the 
tunnel,  and  the  three  shafts  varying  from  300  to  800  feet  in  depth. 
A  tunnel  is  now  being  built  in  Hungary  ten  miles  long,  and  one  under 
the  Alps,  devised  by  Mr.  Maus,  and  approved  by  Stevenson,  the  great 
Englisn  engineer,  seven  and  two-thirds  miles  in  length,  without  shafts, 
the  mountain  rising  5,000  feet  above  the  line  oi  the  tunnel.  Mr. 
Maus  proposes  to  use  a  machine,  and  work  it  by  water-power.  The 
grade  will  be  105  feet  to  the  mile.    • 

Shafts  can  be  sunk  in  rock  about  three  feet  per  day.  A  tunnel  with- 
out a  machine  can  be  pushed  three  feet  from  each  face  per  twenty-four 
hours ;  and  with  a  machine  like  that  proposed  for  the  Hoosack  tunnel, 
six  feet  per  twenty-four  hours ;  and  like  that  proposed  by  Mr.  Maus,  lliV 
feet  per  twenty-four  hours. 

The  proposed  tunnel  under  the  Snoqualme  Pass  will  be  11,845  yards 
in  length;  m  width  sufficient  for  a  double  track,  varying  from  22  to 
24  feet  in  the  extreme  ;  top  semicircular,  and  extreme  height  20^  feet. 
Five  shafts  will  be  required,  333,  604^,  800,  800,  and  407  feet, 
respectively,  in  depth,  and  1,941,3,882,  5,823,8,291,  and  10,068, 
yards  distant,  respectively,  from  the  eastern  heading.  Allowing  one 
year  for  locating  the  tunnel,  and  one  year  additional  for  sinking  shafts, 
it  is  estimated  that  it  will  be  completed  in  four  years  without  the  use 
of  a  machine,  and  that  its  cost  will  be  $130  per  lineal  foot  in  round 
numbers,  or  $420  per  lineal  yard.  Total  cost  of  the  tunnel  is  estimated 
in  round  numbers  at  $5,000,000. 

The  line  to  Seattle  by  the  Snoqualme  Pass  will  cost  some  seven  mil- 
lions less  than  the  line  to  the  same  point  by  the  Columbia  river. 

The  Columbia  route  from  Seattle  to  the  point  of  junction  is  estimated 
to  rise  seven  hundred  feet,  and  to  fall  three  hundred. 

The  Snoqualme  route  is  estimated  to  rise  in  the  aggregate  for  tW 
long  tunnel  2,500  feet,  and  to  fall  2,100.  Using  the  formula  of  Latrobe 

and  Knight,  engineers  of  the  Baltimore  and  Ohio  railroad  :  -^^  (R 

being  the  rise  and  F  the  fall,)  the  equated  distance  of  the  line  by  the 
Columbia  river  will  be  found  by  adding  19  miles  to  the  measured  dis- 
tance of  395  miles,  and  that  by  the  line  of  the  Snoqualme  Pass  by  add- 
ing 87  miles  to  the  distance  of  240  miles — ^both  from  the  point  where 
the  two  roads  fork.  Thus  the  equated  distance  of  the  two  routes  will 
be  414  and  327  miles,  a  difference  of  87  miles  in  favor  of  the  Sno- 
qualme route.  With  the  use  of  the  short  tunnel,  the  difference  will  be 
64  miles.  Thus  the  time  gained  for  passenger  trains  moving  on  level 
grades  30  miles  an  hour,  will  be  three  hours  in  favor  of  the  Snoqualme 
route,  and  six  hours  for  freight  trains  moving  15  miles  an  hour.    With 
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the  short  tunnel  the  gain  will  be  two  hours  for  passenger  trains  and 
four  hours  for  freight  trains. 

It  is  not  believed  that  any  diflSculties  will  occur  from  snow  which 
cannot  easily  be  guarded  against.  The  climate  is  mild,  the  tempera- 
ture about  the  same  with  San  Francisco ;  the  harbors  are  not  obstructed 
b^  ice,  and  at  the  summit  level  of  the  route  of  the  Snoqualme  Pass  the 
climate  is  believed  to  be  about  the  same  with  that  of  the  summit  level 
of  the  Portland  and  Montreal  railroad.  In  January  of  this  year  the 
snow  in  the  pass  was  only  six  or  seven  feet  deep  for  as  many  miles. 
For  some  forty  additional  miles  the  snow  fell  away  in  depth  to  less  than 
two  feet ;  it  was  in  layers,  very  light,  and  would  have  offered  no  ob- 
struction to  the  passage  of  cars.  In  the  meteorological  portion  of  the 
report,  the  subject  wiU  be  discussed  more  at  length. 

The  deepest  snow  will  be  over  the  tunnel,  and  it  will  be  easy  to  de- 
vise a  suitable  covering  for  the  few  miles  from  the  entrance  of  the  tun- 
nel, which  in  some  seasons  may  be  obstructed. 

The  general  characteristics  of  the  route  of  the  Snoqualme  Pass  may 
be  summed  up  as  follows  :  The  approach  to  this  pass  is  by  the  valley 
of  the  Yakima,  and  the  Columbia  may  be  crossed  anywhere  within 
fifteen  miles  above  the  junction  of  these  two  rivers.  The  approaches 
to  the  Columbia  are  perfectly  good,  and  its  width  about  four  hundred 
yards.  No  material  for  building  exists  immediately  at  hand.  Excellent 
yellow  pine  grows  abundantly  on  the  Yakima  one  hundred  miles  from 
its  mouth,  and  can  be  floated  down  at  high  water  with  but  little  diffi- 
culty. 

Good  granite  was  found  by  Captain  McClellan  on  the  Columbia, 
about  one  hundred  and  forty  miles  above  the  mouth  of  the  Yakima ;  and 
Dr.  Suckley  reports  excellent  stone  for  building  purposes  on  the  whole 
line  of  the  Columbia. 

From  the  crossing  of  the  Columbia  to  the  commencement  of  the  pine 

Umber,  a  distance  of  ninety-six  miles,  the  general  character  of  the 

Valley  is  wide,  open,  and  terraced — the  ground  of  sand,  gravel,  or  loose 

^  stones ;  but  little  clay  or  vegetable  mould ;  curves  easy,  long  stretches 

*  of  straight  road,  perfectly  practicable.     In  this  distance  there  are  five 

I>oints  where  the  hills  come  close  to  the  river,  making  at  most  ten  miles 

c>f  side-cutting  necessary.     This  cutting  is  generally  in  earth,  loose 

^Cone  or  trap  rock,  easily  broken  into  blocks.     In  addition  to  these 

Joints,  the  last  eight  miles  of  the  ninety-six  will  be  principally  side- 

<^utting  in  earth,  gravel  and  sand,  the  work  light,  and  no  very  high  side- 

^lopes.     In  the  first  eighty  miles  from  the  Columbia  the  grade  will  be 

twelve  and  a  half  feet  to  the  mile ;  in  the  last  sixteen  miles  it  will  be 

^ight  and  a  half  feet  to  the  mile. 

By  keeping  thus  far  the  north  bank  of  the  Yakima,  the  only  bridges 
^f  any  consequence  required  will  be  two  over  streams    each  about 
Seventy-five  feet  in  width.     At  some  place  in  this  vicinity  it  would  be 
advisable  to  cross  to  the  south  bank  of  the  Yakima,  which  is  here  about 
forty  yards  wide,  good  crossing  easily  found,  plenty  of  timber  on  the 
spot,  and  stone  for  masonry  within  twenty-five  miles  by  water.    The 
Toad  now  keeps  to  the  valley  twentytone  miles  farther  on ;  four  miles 
beyond  Ketetas,  passing  through  an  open  pine  woods ;  soil  light,  some- 
times gravelly ;  about  two  miles  side-cutting ;  grade  eight  feet  to  the  niile. 
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If  this  short  tunnel  be  used,  the  road  must  at  this  point  leave  the 
vsJley,  take  a  side  location  on  the  northern  slope  of  the  mountain  bor- 
dering the  valley  on  the  south,  and  ascend  eight  hundred  and  ninety-five 
feet  in  eighteen  and  a  half  miles,  giving  a  grade  of  48.4  feet  per  mile 
in  fifty  per  cent.  rock.  The  plateau  of  Willailootzas,  one  mile  long, 
will  be  entered  by  a  curve  with  a  radius  of  about  S,000  feet,  the  road 
passing  along  the  north  bank  of  the  lake,  with  side  location,  in  eighty 
per  cent,  trap  rock,  easily  worked.  This  lake  should  be  partially 
drained  ;  its  shores  are  steep  and  of  broken  stone.  There  will  be  some 
httle  difficulty  in  preparing  a  proper  depot  for  the  workmen,  tools,  &c., 
at  the  entrance  of  the  tunnel.  The  tunnel,  about  4>^000  yards  long, 
will  pass  through  solid  rock  (silicious  conglomerate,)  and  will  deboucbe 
on  the  western  slope,  at  an  elevation  of  about  3,00©  feet  above  the 
Sound  at  Seattle.  The  road  must  now  have  a  side  location  on  the 
mountain  spur  bordering  the  valley  of  the  Nook-noo,  in  about  seventy 
per  cent,  rock,  generally  conglomerate  :  follow  this  valley  twenty-nine 
and  a  half  miles,  then  take  the  summit  and  northern  slope  of  the  low 
ridge  separating  Lake  Mowee  from  the  valley  of  the  Snoqualme,  and 
from  that  taking  a  spur  running  from  the  Nook-noo  falls  to  those  of  the 
Snoqualme,  reach  the  latter  falls  a  distance  of  forty-five  miles  from  the 
tunnel ;  all  in  side-cutting,  with  rocks  as  above.  The  grade  will  be 
59.8  feet  per  mile.  With  reference  to  this  stretch  ot  forty-five  miles, 
and  that  of  eighteen  and  a  hall  miles  on  the  eastern  slope,  leading  to 
the  tunnel,  it  is  to  be  observed  that  the  grades  given  above  are  on  the 
supposition  that  a  continuous  grade  can  be  obtained ;  but  it  must  be 
expected  that  the  grade  will  necessarily  be  broken,  and  be  higher  than 
the  estimate  in  many  places. 

From  the  Snoqualme  falls  to  Seattle  is  a  distance  of  about  thirty 
miles,  of  which  the  first  ten  must  have  a  grade  of  20  feet  per  mile,  at 
most,  and  the  remainder,  twenty,  pass  over  quite  a  level  country. 

If,  instead  of  a  tunnel  fi*om  the  level  of  Lake  Willailootzas,  we  con- 
sider a  tunnel  from  the  level  of  Lake  Kitchelus,  the  case  will  be  as 
follows:  Commencing  at  the  point  eighteen  and  a  half  miles  east  of 
Willailootzas,  there  will  be  eighteen  and  a  half  miles  with  a  grade  of* 
15.2  feet  per  mile,  and  but  little  side-cutting,  through  a  thickly  timbered 
country  as  far  as  Kitchelus.  The  divide  must  now  be  pierced  by  a 
tunnel  11,840  yards  long,  of  a  character  similar  to  the  one  considered 
above.  The  grade  to  the  Snoqualme  falls  will  be  46.3  feet  per  mile; 
all  other  circumstances  unchanged.  The  greatest  grades  will  probably 
be  80  feet  to  the  mile  in  the  case  of  the  short  tunnel,  and  60  feet  in  the 
case  of  the  long  tunnel,  and  both  for  short  distances. 

A  line  along  the  Columbia  river  to  the  Sound  will  be  necessary,  even 
with  lines  both  down  the  Columbia  river  and  through  the  Snoqualme 
Pass. 

Before  locating  the  road,  an  instrumental  survey  of  the  two  routes 
will  be  indispensable.  It  is  believed  that  the  most  unfevorable  view  is 
given  in  the  report  of  the  route  of  the  Snoqualme  Pass. 

The  estimates  will  be  given  for  both  routes  ;  and  in  the  estimate  for 
the  Snoqualme  Pass  route,  a  branch  to  the  Columbia  will  be  included. 
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CHAPTER  XII. 

Resume  of  the  line  from  the  base  of  the  mountains  to  Piigefs  sound. 

As  before  observed,  the  immense  prairies,  the  marked  characteris- 
tics of  the  country  west  of  the  Mississippi,  stretch  to  the  very  base 
of  the  Rocky  mountains,  and  to  this  limit  a  raitoad  will  have  no  greater 
obstacles  to  overcome  than  the  passage  of  prairie  elevations,  and  the 
crossing  of  a  few  small  rivers.     It  is  a  singular  truth  that,  while  the 
whole  mountain  district  has  a  clear  breadth  by  a  direct  line  of  200 
miles,  the  eastern  prairies  north  of  the  Missouri  make  up  to  within 
fifteen  or  twenty  miles  of  the  summit  ridge ;  and  on  leaving  the  prairies 
and  tracing  up  the  several  small  streams  which  head  in  the  mountains 
on  the  eastern  side,  one  finds  himself  not  only  thus  suddenly  thrown 
into  the  midst  of  the  mountains,  but  that  he  has  hardly  crossed  their 
boundary  before  he  has  commenced  their  descent  towards  the  Pacific. 
The  plains  at  the  entrance  to  the  mountain  passes  have  an  elevation 
of  about  4,700  feet  above  the  sea,  or  are  about  six  hundred  feet  lower 
than  the  tunnel  proposed  for  passing  the  dividing  ridge,  and  the  grade 
line  connecting  the  two  is  along  the  hill-sides  at  the  sources  of  the  tribu- 
taries of  Beaver  creek.     The  country  at  this  short  interval  is  a  good 
deal  broken ;  the  culvert  crossings  of  the  several  small  brooks  will  be 
expensive,  and  the  excavations  will  fi*equently  be  rock.  , 

It  is  estimated  that  a  grade  of  forty  feet  can  be  obtained  from  the 
plains  to  the  tunnel. 

The  Rocky  mountain  divide,  at  Lewis  and  Clark's  Pass,  is  a  narrow, 
sharp  ridge,  whose  extreme  elevation  is  6,323  feet  above  the  sea,  and 
^hose  opposite  bases,  over  1,000  feet  below  the  summit,  are  two  and 
a  quarter  miles  apart.  The  passage  of  this  summit  is  by  a  tunnel 
trough  rock  two  and  a  quarter  miles  long,  and  at  an  elevation  of  6,300 
feet  above  the  sea.  The  western  descent  is  made  with  a  forty  to  fifty 
feet  grade.  In  common  with  Cadotte's  Pass,  Lewis  and  Clark's  Pass 
^Pens  into  Blackfoot  river,  and  the  routes  crossing  the  mountains  by 
the  two  passes,  unite  soon  after,  gaining  the*  river  valley  on  the  west 
side. 

Blackfoot  river  has  a  generally  narrow  and  wooded  valley,  the  enclo- 
^g  wooded  hills  sometimes  encroaching  upon  the  river,  and  sometimes 
widening  and  discovering  easy  sloping,  small,  and  fertile  prairies. 
The  stream  itself,  from  a  mountain  brook  at  the  summit,  ninety-three 
^iles'lower  down,  in  the  vicinity  of  Hell  Gate,  has  a  width  of  two 
hundred  feet,  and  a  depth  of  three  feet,  flowing  over  a  clear  rocky 
W  Its  bottom  is  wooded,  and  the  bitter  cotton-wood  is  found 
Singled  with  the  pines  and  the  different  evergreens  which  make  up 
^he  exclusive  growth  of  the  higher  grounds.  The  valley  has  an  average 
descent  of  twenty-two  feet  per  mile. 

The  bottom-lands  of  the  valley  of  Jocko  river,  along  whose  edge 
^be  railroad  line  is  marked,  are  not  generally  wooded.  The  valley 
from  the  summit  drops  down  very  suddenly  towards  Clark's  fork, 
lacing  the  line  to  the  wooded  hills  skirting  the  eastern  side  of  the  valley, 
and  great  care  will  be  necessary,  in  locating  the  line,  lo  oblam  svi\\.^e 
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grades.  The  descent  on  the  eastern  side  of  the  valley,  which  appears 
most  promising,  involves  the  crossing  of  the  main  branch  of  Jocko 
river  at  a  considerable  elevation.  A  descent  on  the  western  side  would 
avoid  this  and  may  be  practicable. 

Clark's  fork,  where  the  line  first  enters  its  valley,  is  from  one  hun- 
dred and  fifty  to  two  hundred  yards  wide — a  clear,  rapid  river,  and  is 
rarely  fordable.  With  the  exception  of  the  occasional  small  prairies, 
serving  as  camping  grounds,  and  noted  on  the  maps,  its  valley  throughout 
is  heavily  timbered,  mainly  with  the  pine ;  cedars  of  great  size  are 
met  with  in  some  parts  of  the  valley.  At  several  points  on  the  route 
the  rocky  hill-sides  crowd  upon  tne  river,  and  all  deep  cutting  will 
probably  expose  the  rock,  apparently  mostly  species  of  limestone  or 
trap ;  but  the  valley  is  wider  than  the  valley  of  Blackfoot  river,  or  of 
Bitter  Root  river  soon  after  its  junction  with  the  latter  stream,  and  has 
a  general  width  of  two  or  three  miles.  The  descent  of  the  valley  has 
an  average  rate  of  eleven  feet  per  mile. 

The  greatest  gradients  of  the  railroad  would  not  exceed  fifteen  or 
twenty  teet  per  mile.  After  passing  from  the  valley  of  the  Jocko  to  that 
of  the  Flathead,  it  would  follow  the  hills  on  the  left  of  that  stream  to  a 
point  some  miles  above  its  junction  with  the  Bitter  Root ;  then  crossing 
the  former,  it  would  follow  the  right  bank  of  Clark's  fork  as  far  as 
Big  Rock.  The  course  then  may  either  be  on  the  right  bank  the  whole 
distance  to  the  lower  extremity  of  Pend  d'Oreille  lake,  or  it  may  cross 
to  the  left  bank  at  Big  Rock,  and  recross  to  the  right  bank  at  the  Cabi- 
net mountain ;  or,  continuing  on  the  right  bank  to  the  Cabinet,  some 
twenty  miles  above  Lake  Pend  d'Oreille,  where  the  river  is  compressed 
between  walls  of  solid  rock  about  one  hundred  feet  high, .and  where 
the  river  could  readily  be  spanned  by  a  single  arch,  it  could  then  cross 
the  river  and  continue  down  on  its  left  bank.  After  reaching  the  Pend 
d'Oreille  lake  it  could  readily  skiit  the  eastern  and  southern  shore,  until 
it  reached  a  southern  prolongation  of  the  lake,  which  extends  about 
twenty-five  miles  in  the  direction  of  the  Cceur  d'Alene  mission,  and 
from  that  fact  is  called  the  Cceur  d'Alene  bay.  From  the  upper  end 
of  this  bay  to  the  Cceur  d'Alene  lake  there  is  said  to  be  a  very  gentle 
rise,  and  a  divide  so  low  that  it  might  readily  be  passed  over  by  a 
traveller  without  notice.  From  the  Coeur  d'Alene  lake  to  the  valley  of 
the  Spokane  there  is  a  good  natural,  almost  level  grade. 

The  Cabinet  mountain  might  require  tunnelling  for  three  hundred 
yards,  fifty  per  cent,  rock,  basalt  trap;  though,  by  a  careful  adjustment 
of  the  line  of  approach,  tunnelling  may  be  dispensed  with  without  in- 
volving a  grade  greater  than  forty  feet.  Both  Clark's  Fork  and  the 
Pend  d'Oreille  lake  are  subject  to  freshets,  fifteen  feet  being  about  the 
difference  of  level  between  high  and  low  water  marks,  which  would 
make  it  necessary  that  the  road  should  keep  the  sides  of  the  hill,  or 
that  high  embankments  should  be  used. 

The  summit  separating  Clark's  fork  and  Spokane  river,  and  the    i 
summit  of  the  Oreat  Spokane  plain,  are  both  about  eight  hundred  feel    1 
above  the  level  at  which  these  two  rivers  are  crossed.     The  opportu* 
nities  afforded  for  side-hill  location  prevent  the  use  of  objectionable 
grades. 

The  mountain  region  ends  near  the  crossing  of  Spokane  river. 


H:  Doc.   129.  6^ 

The  earth  excavation  and  embankment  will,  throughout  this  section, 
be  large  in  amount,  and  expensive.  The  veiy  best  quality  of  material 
for  a  durable  road-bed  is  met  with  all  along  the  line.  The  hill-sides 
discover  the  disintegrated  fragments  of  the  different  rocks,  and  the  bot- 
tom lands  of  the  rivers  afford  abundance  of  gravel  for  a  road  passing 
through  them.  With  the  general  character  of  the  excavation,  and  with 
the  opportunities  afforded  for  good  ballasting,  the  road-bed  of  this  sec- 
tion may  be  of  a  superior  quality. 

In  all  the  mountam  valleys,  the  deep  side-hill  cuttings  will  frequently 
expose  the  rock,  and  the  bulk  of  the  rock  excavation  in  the  entire  rail- 
road route  will  be  in  this  section.  The  tunnel  al  the  Rocky  mountain 
divide  will  probably  be  through  solid  rock,  and  it  is  possible  that  one 
or  two  small  tunnels  may  be  required  at  other  points. 

The  approaches  to  the  tunnel  at  the  Rocky  mountain  divide  can  be 
made  with  a  grade  of  forty  feet  per  mile,  and  an  undulating  grade  of 
forty  to  fifty  feet  will  be  required  throughout  Blackfoot  River  valley. 
The  ascent  frpm  Blackfoot  river  to  the  summit  divide,  between  the 
Bitter  Root  and  Jocko  rivers,  can  be  made  with  a  fifty-feet  grade,  and 
^^ith  great  care  in  the  location,  the  descent  westward  can  be  made  with 
a  sixty-feet  grade.  This  declivity  of  sixty  feet  per  mile  is  the  highest 
required  in  all  this  section,  and  in  a  mountain  country  cannot  be  con- 
sidered a  high  grade.  On  this  inclination  a  train  can  descend  with 
safety  without  the  application  of  its  brake,  and  without  the  use  of  its 
motive  power,  so  that  while  there  is  a  loss  of  power  in  the  ascent,  there 
is  a  gain  in  the  descent.  The  natural  descent  of  the  valley  of  Clark's 
fork,  as  already  stated,  is  about  eleven  feet  per  mile.  In  general  the 
road  need  not  much  exceed  this,  as  in  all  mountain  valleys  an  undu- 
lating grade  will  be  necessary.  The  passage  from  the  valley  of  Clark's 
fork  to  the  Spokane  river,  and  in  like  manner  from  the  Spokane  river 
lothe  summit  of  the  Spokane  plain,  is  made  with  a  forty-feet  grade. 

The  bridge  and  culvert  work  will  be  very  extensive,  and  greater  in 
this  section  than  in  any  other.  With  the  possible  necessity  of  crossing 
Blackfoot  river  several  times,  it  includes  the  bridging  of  the  many  small 
Diountain  tributaries  which  make  into  that  river,  the  crossing  of  the 
principal  fork  of  Jocko  river,  all  of  them  of  small  volume,  but  rapid  and 
liable  to  freshets,  and  some  of  them  to  be  crossed  higher  above  their 
Water  level ;  two,  and  perhaps  four  crossings  of  Clark's  fork,  with  a 
^idth  of  from  one  hundred  to  two  hundred  yards;  the  crossing  of  Pack 
river,  a  small  stream,  making  into  Pend  d'Oreille  lake,  which  will 
probably  be  with  a  long  causeway,  leaving  sufficient  water-way  for  the 
passage  of  the  river,  and  the  crossing  of  Spokane  river.  The  latter 
river,  when  crossed  by  the  train,  has  a  width  of  one  hundred  and  seventy 
yards.     The  bridfc  crossing  will  not  be  so  long. 

The  woods  witn  which  tliis  region  is  covered  are  a  species  of  yellow 
pine,  of  excellent  quality  for  lumber;  larch  of  large  size;  white  cedar 
°f  large  size;  spruces  and  firs,  with  a  mingling  of  the  bitter  Cotton- 
wood m  the  river  bottoms ;  scattering  white  birches,  and  other  and 
^^ller  trees.  For  fuel  and  construction  wood  is  abundant,  conve- 
nient, and  of  good  quality.  I  believe  that  the  only  coal  observed  was 
^  single  isolated  specimen  found  by  Mr.  Tinkham,  in  the  bed  of  a  tribu* 
*^  of  Clark's  forK,  and  out  of  place. 
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Of  building-stone  the  mountain  regions  contain  vast  quantities,  whicl 
undoubtedly  will  be  made  accessible  when  the  necessity  for  their  use 
comes.  Perhaps  the  most  convenient  and  valuable  which  will  be 
found,  are  A  hard  stratified  limestone  and  granite.  The  first  was  no- 
ticed in  the  mountains,  northeast  of  Flathead  lake,  but  it  is  probably  tc 
be  obtained  elsewhere,  and  more  conveniently ;  and  the  second  was  ob- 
served at  the  head  of  Bitter  Root  river.  While  the  most  of  the  stones 
exposed  in  the  progress  of  the  excavations  may  prove  unsuitable  foi 
building  purposes,  there  is  every  probability  that  some  of  ihem  will  be 
iound  available  for  such  uses.  Good  granite  is  also  found  on  the 
Columbia. 

The  limestone  referred  to  is  apparently  a  carbonate,  and  suitable  for 
the  manufacture  of  lime. 

Clear  sand  is  frequently  met  with  on  the  line.  It  was  observed,  in 
abundance,  in  the  valley  of  Clark's  fork,  and  it  is  to  be  obtained  from 
Pend  d'Oreille  lake,  and  elsewhere. 

Pure  cool  water  is  lavishly  supplied  by  the  mountain  streams. 

The  road-way,  for  nearly  the  whole  of  this  section,  will  have  to  be 
cleared  and  grubbed. 

With  the  attainment  of  the  summit  of  the  Spokane  plain,  or  as  I 
have  termed  it,  the  Great  Plain  of  the  Columbia,  the  timbered  and 
wooded  country  ceases  until  the  line  enters  the  firs  of  the  lower  Colum- 
bia, two  hundred  and  sixty-five  miles  further  on.  For  a  while  the  pine 
region  skirts  the  route  on  the  east,  but  in  a  half  day's  journey  from  the 
summit  disappears  from  view  altogether. 

The  Great  Plain  of  the  Columbia,  which  for  about  one  hundred  miles 
the  railroad  traverses  before  striking  the  Columbia  river,  resembles  a 
rough,  rocky  prairie.  Descending  towards  the  Columbia,  and  entering 
its  valley  above  the  mouth  of  Sndce  river,  the  Columbia  has  a  width 
of  from  four  hundred  to  four  hundred  and  fifty  yards ;  the  banks  are  low, 
and  the  approaches  perfectly  good.  Near  this^point  must  deflect  any 
route  which,  seeking  a  more  direct  passage  to  the  Sound  than  is  afibrded 
by  the  Columbia  river,  shall  cross  the  Cascade  range  by  one  of  the 
passes  at  the  head  of  Yakima  river. 

On  the  Columbia  the  line  is  for  most  of  the  way  located  on  the  bot- 
tom-lands of  the  river,  and  will  rarely  be  forced  from  them  to  the  rocky 
bluffs  bordering  its  intervale.  To  the  Dalles  the  bottom-lands  of  the 
river  have  a  width  of  from  one-quarter  to  three  miles.  Bluffs  with  a 
nearly  uniform  height  of  one  hundred  and  fifty  feet,  limit  the  bottom- 
lands, and  are  the  slopes  abruptly  terminating  a  grand  plateau  of  fi^c 
or  ten  miles  in  width,  gently  sloping  to  the  north,  ancf  reaching  to  a 
wooded  ridge,  running  nearly  parallel  with  the  river.  Numerous  small 
streams  rise  in  this  ridge,  and,  cutting  the  plateau  in^deep  ravines,  are 
eventually  discharged  into  the  Columbia.  Passing  down  the  Columbia 
from  Wallah- Wallah  to  the  Dalles  on  the  north  side  of  the  river,  the 
party  of  Mr.  Tinkham  found  it  necessary  in  only  two  instances  to  cross 
the  rocky  spurs  jutting  out  from  the  river  bluffs.  The  grades  for  the 
balance  of  the  route  to  the  Sound  will  be  very  easy,  and  the  work  ligh^* 
the  heavy  work  being  the  rock-cutting  where  the  bluffs  encroach  upo^ 
the  river,  the  extra  provision  needed  to  preserve  the  embankments 
from  the  wash  of  freshets,  and  the  possible  necessity  of  a  short  tunnel 
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at  Cape  Horn.  The  bluffjr  country  bordering  on  the  Columbia  ceases 
near  Cape  Horn.  From  below  the  Dalles  the  woods  commence,  and 
so  continue  to  the  head  of  Cowlitz  river.  The  wide  and  compara- 
tively flat  and  wooded  valley  of  the  Cowlitz  connects  with  plains, 
sometimes  of  prairie,  and  sometimes  of  woodland,  extending  to  Puget's 
sound,  and  which,  although  not  fully  explored,  are  sufl5ciently  well 
known  to  insure  the  unusually  favorable  character  of  the  country  for 
the  construction  of  a  railway. 

The  earth  excavation  and  embankment  will  not  probably  exceed  the 
heaviest  work  of  the  prairies  east  of  the  mountains,  and  is  estimated 
not  to  exceed  an  average  of  seven  to  eight  feet. 

The  material  for  the  embankment  is  almost  always  of  a  superior 
character.  The  Great  Plain  of  the  Columbia,  and  the  valley  of  the 
Columbia,  afibrd  a  great  deal  of  loose,  pebbly  matter  from  the  disin- 
tegrated fragments  of  the  trap  rock,  which  will  frequently  be  found,  to 
be  of  much  value.  Sand  in  portions  of  the  valley  of  the  Columbia 
covers  extensive  plains,  and  fine  gravel  plains  characterize  the  Cow- 
litz valley  and  the  intervale  to  the  Sound. 

The  amount  of  rock-cutting,  with  the  exception  of  the  portion  of  the 
line  between  the  Dalles  and  Cape  Horn,  will  be  very  small.  A  por- 
tion of  the  excavation  on  the  first  part  of  the  Spokane  plain  will  be 
rock ;  occasional  rock-cuttings  will  be  Vequired  in  the  Columbia  River 
valley,  and  a  small  tunnel  of  seven  hundred  feet  length  may  be  re- 
quired at  Cape  Horn.  The  rock  in  this  region  is  generally  a  basaltic 
trap. 

No  grade  higher  than  forty  feet  will  be  necessary  in  this  section,  and 
for  nearly  the  whole  distance  the  gradients  will  be  very  gentle.  The 
average  declivity  of  the  valley  of  the  Columbia  is  inconsiderable,  being 
less  than  two  feet  per  mile.  Cowlitz  river  has  a  small  descent  per 
mile. 

As  a  whole,  the  culvert  work  will  be  very  small  in  amount,  falling 
chiefly  upon  that  portion  embracing  the  tributaries  of  the  Cowlitz,  and 
the  small  streams  making  down  from  the  western  slopes  of  the  Cas- 
cades. The  great  item  in  bridging  is  the  crossing  of  the  Columbia 
river,  near  Wallah- Wallah.  But  httle  data  is  obtained  for  this  cross- 
ing ;  but  if  the  river  be  bridged  near  the  mouth  of  Snake  river,  as  in- 
dicated on  the  map,  the  approaches  are  here  favorable,  and  the  length 
of  the  bridge  will  be  about  four  hundred  and  fifty  yards.  Further 
careful  examination  is  required  to  determine  the  best  position  for  the 
crossing. 

The  route  for  nearly  one-half  of  this  section  is  through  woodlands; 
the  balance  is  destitute  of  wood  on  the  immediate  line  of  the  road. 
The  Great  Plain  of  the  Columbia,  and  the  Columbia  river  bottoms  as 
.  6r  down  as  the  Dalles,  lack  wood.  Thence  forward  to  Puget's  sound 
4e  route  is  through  heavy  forests,  principally  of  the  fir  and  cedar,  and 
abounding  with  valuable  lumber.  There  wUl  be  little  difficulty  in  fur- 
nishing the  line  with  all  lumber  required  in  its  construction.  The  in- 
terval in  the  Spokane  Plain,  wholly  destitute  of  trees,  is  about  110  miles 
in  extent ;  rests  on  extensive  districts  of  pine,  cedar,  larch,  &c.,  at  its 
eastern  edge ;  and  on  the  west,  touches  on  the  water  of  the  Columbia, 
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reaching  north  into  a  wooded  country,  and  offering  easy  opportunity 
for  rafting  logs  and  lumber  from  above. 

The  wooded  ridge  beginning  at  about  thirty  miles  distance  from  the 
mouth  of  Snake  river,  and  running  nearly  parallel  with  the  Columbia 
at  five  or  ten  Ailes  distance  from  it,  is  densely  covered  with  a  large 
growth  of  timber,  probably  corresponding  with  the  mixed  growth  of 
pines,  firs,  &c.,  on  the  eastern  base  of  the  Cascade  mountains,  with 
which  it  finally  connects.  From  the  ease  with  which  this  gro\%^h  can 
be  reached  from  the  Columbia,  and  the  facilities  afforded  by  the  river 
for  bringing  down  lumber  from  above,  no  difficulty  can  be  felt  in  sup- 
plying the  portion  of  the  line  on  the  bottom  lands  until  the  wooded 
lands  are  again  entered  near  the  Dalles. 

But  little  is  yet  known  about  the  most  suitable  places  for  obtaining 
building-stone.  Stone  is  found  in  places  along  the  whole  line— gen- 
erally the  trap  or  granite  rocks.  Probably  the  only  work  for  which 
stone  will  be  required,  other  than  such  as  shall  be  found  near  the  place 
of  construction,  is  the  bridge  across  Columbia  river,  near  Wallah- Wallah. 
Captain  Mc  Clellan  states  that  "  good  granite  is  found  on  the  Columbia 
about  140  miles  above  the  mouth  of  the  Yakima ;  it  may  occur  at  a 
less  distant  point."  Dr.  Suckley  observed  good  building-stone  along 
the  whole  line  of  the  Columbia. 

Clean  sand  is  noticed  near  the  crossing  of  Columbia  river,  and  on 
the  bottom-lands  of  Columbia  and  Cowlitz  rivers,  and  will  be  obtained 
convenientlv^all  along  the  line. 

The  Spokane  Plain,  at  a  few  points,  is  sparingly  watered ;  but  there 
will  not  be  found  any  difficulty  in  making  suitable  provision  for  water 
for  the  use  of  the  road.  For  the  balance  of  the  route  this  scarcity  does 
not  exist,  and  water  is  generally  quite  as  abundant  as  is  desirable. 


CHAPTER  XIII. 
Comparison  of  the  distances  on  several  rontes. 

The  several  distances  to  Horse  Plain,  where  the  three  routes  by  the 
Bitter  Root  river,  the  Jocko,  and  by  the  cut-off*  fi-om  the  point  of  de- 
parture in  the  Blackfoot,  pass,  are  respectively  143  miles,  136  miles, 
and  111  miles.  The  route  by  the  Bitter  Root  river  will  be  adopted  in 
subsequent  comparisons. 

The  whole  length  of  this  route  from  St.  Paul,  by  Little  Falls,  the 
Grand  Coulee,  the  Milk  River  valley,  the  northern  approach  by  Lewis 
and  Clark's  Pass,  by  the  Blackfoot  River  valley,  and  the  three  several 
routes  as  above,  by  Clark's  fork,  the  Columbia  and  Cowlitz  riven, 
to  Seattle,  will  be  2,062,  2,046,  and  2,020  miles,  respectively ;  and  by 
the  Yakima  valley  and  Snoqualme  Pass,  will  be  1 ,897,  1,890,  and  1,S60 
miles.  It  is  probable  that  further  surveys  will  reduce  these  distances 
thirty  to  fifty  miles.  By  going  through  the  Marias  Pass,  the  distance 
wDl  he  about  the  same. 
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own  the  Coeur  d'Alene  mountains  would  give,  respective- 
id  1,829  miles. 

tie  Falls  the  distances  are — 

aperior 125  miles 

i's 112     " 

►.  - 436     "  (via  Stillwater  and  Madison.) 

tances  from  Seattle  of  the  two  routes  to  these  three  points 
tabular  form,  as  follows  : 

Snoqaalme  Pass.  Colombia  and  Cowlitz. 

3  Superior 1,902  miles  2,058  miles 

Paul 1,890     "  2,045     " 

ago 2,213     "  2,368     " 

[)wing  table  gives  a  comparison  between  the  two  routes 
ul  to  Seattle,  or  Puget's  sound,  by  the  Columbia  and  Cow- 
the  Snoqualme  Pass : 

Snoqualme  Columbia  river 

Pass.  and  Cowlitz. 

oute 1,890  miles  2,045   miles 

el 5,300  feet  5,300   feet 

len  road  is  4,000  feet 

above  sea 86  miles  86    mJes 

hen  road  is  3,000  to 

t  above  the  sea 206       "  206        " 

hen  road  is  2,000  to 

t  above  the  sea 957       «  932       «' 

ben  road  is  1,000  to 

t  above  the  sea 1,692       «•  1,564       " 

hen  road  is  less  than 

It  above  the  sea 174      *'  488       « 

tunnels 9.32  "  (iong  tunnel)      2.59  " 

4.86  «*   (short  tunnel) 

:o  60  feet 20       " 

x>  50  feet 600       "  580       " 

o  30  feet ,.    1,246       "  1,472       " 

amed  that  any  route  to  Oregon  by  the  South  Pass  must 
reat  Salt  lake  settlement  in  its  course,  descending  into  its 
le  Timpanagos  river,  and  that  it  will  pass  west  of  the  Great 


relieved  that  any  route  will  be  found  leading  from  the  good 
e  sources  of  the  tributaries  of  the  Bitter  Root,  and  those  of 
i  and  Yellowstone,  and  the  upper  valley  of  the  Bitter  Root, 
le  Salmon  river,  and  ihence  to  the  Columbia,  which  will 
;ompetition  with  that  of  Clark's  fork.  It  is  possible,  how- 
L  route  from  the  western  frontier  of  Missouri  and  Iowa  may 
rbich,  passing  through  the  Black  Hills  and  one  of  these  gpod 
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passes,  will  more  readily  reach  the  valley,  of  the  Columbia  and  the 
waters  of  the  Sound  than  by  the  South  Pass. 

Assuming  Council  Bluffs  as  the  point  of  departure  of  such  a  route, 
the  distances  will  be  respectively  to  Seattle,  by  the  Columbia  river  and 
the  Snoqualme  Pass,  as  follows: 

Black  HUl  and  Sooth 

Northern  Pan.  Pass. 

Council  Bluffs  to  Seattle,  by  the  Snoqualme  Pass,  1,997  miles ;  2,128  miles 
"  "  by  the  Columbia  river,  2,183     "     2,283    " 

This  examination  is  an  important  one,  especially  if  the  South  Pass 
prove  a  difBcult  and  almost  an  impracticable  line.  A  comparison  of 
the  profile  of  the  northern  route,  and  that  by  the  South  Pass,  establishes 
the  superiority  of  the  former,  not  only  in  the  lower  elevation  of  the 
range  itself,  but  of  a  large  space  of  country  adjacent  thereto.  The  in- 
formation furnished  by  the  surveys  of  Colonel  Fremont  and  Captaiii 
Stansbury  makes  it  probable  that  the  Great  Salt  Lake  valley  must  be  a 
point  of  any  route  to  the  Columbia  river,  through  the  general  region  of 
the  South  Pass,  and  that  it  can  but  be  reached  by  the  river  Timpana- 
gos,  which  flows  into  Lake  Utah,  at  a  point  about  fifty  miles  south  of  the 
Great  Salt  lake. 

The  Golden  Pass,  a  pass  a  few  miles  to  the  north,  and  the  Weber  river, 
still  further  north,  will  probably  afford  practicable  passes.  It  is  possible 
that  the  valley  of  the  Bear  river,  as  far  as  Soda  springs,  (where,  from 
flowing  in  a  direction  a  little  to  the  west  of  north,  the  river  turns  sud- 
denly to  the  south,)  and  thence  to  Snake  river,  in  the  general  directioa 
of  Fort  Hall,  would  afford  a  feasible  route.  The  elevation  of  Soda 
springs  is  5,738  feet  above  the  sea;  that  of  Fort  hall  4,700  feet;  the 
distance  is  about  fifty  miles,  and  an  intermediate  range,  probaby  at  least 
500  feet  high,  would  have  to  be  crossed.  From  the  height  of  the  summit, 
oh  tlie  direct  line  to  Fort  Hall  from  the  Great  Salt  lake,  about  6,400  feet 
above  the  sea,  a  route  in  this  general  direction  would  be  diflHtult.  It 
will  require  thorough  examinations  in  subsequent  surveys,  and  is  alluded 
to  in  this  connexion  in  explanation  of  my  adopting  the  Great  Salt  Lake 
valley  as  a  point  of  the  'route.  The  river  Timpanagos  is  adopted  as 
the  best  entrance  into  the  valley. 

The  importance,  however,  of  the  Great  Salt  Lake  settlement  as  a 
point  in  the  communication  across  the  continent  cannot  be  over-estimated, 
and  the  feasibility  of  routes  through  that  region  both  to  San  Francisco 
and  Puget's  sound  should  be  ascertained  by  actual  examination. 

Before  proceeding  to  the  plan  of  .construction,  and  other  matters  of 
a  general  character,  I  will  endeavor  to  show  that  no  obstructions  need 
be  apprehended  from  snow,  and  at  a  subsequent  part  of  my  report  I 
will  allude  to  the  governmental  measures  required  to  guard  against  the 
hostilities  of  the  Indian  tribes. 
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CHAPTER  XIV. 

Meteorology  of  the  fidd  explored. 

orology  of  the  field  covered  by  the  exploration  is  one  of 
3restiag,  aa  it  is  one  of  the  most  important  subjects  of  in 
3  not  obstructed  by  deep  snow,  nor  is  the  temperature  as 
>een  g[enerally  imagined.  There  is  a  great  depression  in 
lountain  chain  of  the  Rocky  mountains,  the  higher  plateaus 
'  three  thousand,  and  the  lower  two  thousand  feet  above 
bereas,  at  the  41st  parallel,  the  higher  plateaus  are  six 
id  the  lower  and  more  general  ones  are  four  thousand  five 
it  above  the  sea.  The  greatest  elevation  of  the  Rocky 
J  south  of  the  South  Pass,  in  latitude  39^  to  40°,  where  the 
lio  Grande,  the  Arkansas,  and  the  Colorado  of  the  Gulf  of 
ave  their  rise.  The  mountain  chain  then  rapidly  declines 
tSth  parallel.  The  temperature  of  the  Rocky  mountains 
lei  is  as  mild  as  any  part  down  to  the  d5th  parallel  of 
loreover,  on  the  western  coast,  the  prevailing  westerly 
the  currents  of  the  Pacific  ocean,  similar  to,  though  less 
the  Gulf  Stream,  have  modified  the  climate  to  such  a  degree 
hermal  lines  run  nearW  parallel  to  the  coast,  making  the 
Puget's  sound  nearly  if'^  not  quite  as  mild  as  that  of  San 
tnd  causing  it  to  correspond  with  that  of  the  western  coast 
I  the  same  latitude.  Puget's  sound  and  Vancouver's  island 
y  like  Ireland  and  West  Shetland  in  temperature ;  the  first 
ing  a  mean  temperature  for  July  of  66^,  while  Dublin  has 
1  the  British  islands  range  fi'om  67^  to  63^.  At  Sitka,  in 
lerica,  the  mean  of  winter  at  36^,  and  the  summer  mean  of 
K)iid  to  the  north  of  Ireland  and  Scotland.  The  effect  of 
ation  of  temperature  not  only  extends  to  the  Rocky  mount- 
felt  on  the  eastern  slope  and  for  some  distance  on  the 
re,  in  turn,  it  is  met  by  trie  temperatures  from  the  Atlantic 
^er  the  vast  interior  continental  areas,  growing  somewhat 
le  western  end  of  Lake  Superior  and  the  Red  river  settle- 
north  is  reached,  and  then  growing  milder  till  it  meets  the 
s  from  the  Pacific  at  an  equilibrium. 
Is  the  distribution  of  rain  and  snow,  much  of  the  moisture 
1  before  reaching  this  high  latitude,  except  on  the  coast, 
!  is  a  larffe  local  precipitation ;  and  the  Cascades  mountains 
ind  Washington  arrest  much  of  the  rain  that  would  be  dis- 
•ther  in  the  interior,  especially  in  winter,  and,  as  a  conse- 
Rocky  mountains  in  tha^  latitude  have  little  winter  precipi- 
the  plains  eastward  have  still  less.  The  general  plateau 
id  ot  the  Mississippi  westward,  to  and  including  the  Rocky 
bas  indeed  the  least  winter  precipitation  of  any  portion  of 
t,  and  can  furnish  no  accumulation  of  snow  from  the  two 
les  of  water  falling  in  a  firozen  state  in  the  winter  months, 
ude  is  too  high  up  for  a  large  amount  of  precipitation^ 
the  coast.  Tbe  great  summer  precipitation  of  the  m^^ 
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portion  of  the  Mississippi  valley  shows  the  line  of  profuse  rains  to  be 
at  its  furthest  point  northward  there  at  that  season  of  the  year.  On 
the  plains  it  extends  further  north  into  British  America,  and  on  the 
coast  of  the  Pacific  it  stretches  firom  Sitka  northward  nearly  over  the 
whole  line  of  the  coast. 

From  these  general  facts  of  distribution  of  the  water  falling  in  rain 
and  snow  in  the  extreme  seasons,  the  observed  facts  of  the  winter 
climate  of  the  interior  are  seen  to  have  merely  their  natural  place. 
Little  accumulation  of  snows  can  exist  in  the  interior  of  these  latitudes, 
at  whatever  elevation;  and  none  of  the  elevations  are  such  as  to  gire 
extreme  temperatures,  or  to  break  the  force  of  the  general  noodifying 
influences  here  referred  to. 

With  but  few  results  of  recent  observation  in  the  shape  of  mean 
temperatures,  or  measures  of  amount  of  rain  and  snow,  a  few  state- 
ments comprising  such  stations  as  have  been  observed  are  given  in  a 
tabular  form.  Their  general  significance  may  here  be  mentioned.  In 
the  first,  the  mean  temperatures  for  the  last  five  years  are  given  at  the 
stations  most  nearly  in  a  line  firoai  Fort  Snelling  westward.  In  this 
■  series  Fort  Clark  and  Fort  Union,  of  the  Missouri,  are  given  as  ob- 
served at  an  earlier  date,  as  no  recent  observations  are  at  hand  from 
these  posts,  and  they  are  much  needed  to  fill  up  the  line.  The  obser- 
vations at  Fort  Benton  of  December,  and  those  of  the  St.  Mary's 
valley  of  January  and  Februaiy,  are  combined ;  the  remaining  obse^ 
nations,  though  made  and  theu:  general  character  known,  not  being 
at  hand. 

It  will  be  seen  that  the  mean  temperatures  Increase  rapidly  westward 
for  all  parts  of  the  year,  except  the  summer  months,  though  the  latitude 
.constantly  increases,  and  the  elevation  also,  except  at  the  immediate 
coast  of  the  Pacific.  Thus,  for  the  winter  months,  five  years'  observa- 
tions at  Fort  Snelling,  one  year  at  Fort  Clark,  (two  months*  observa- 
tions,) one  winter  at  Fort  Union,  one  winter  at  Fort  Benton  and  St 
Mary's,  three  winters  at  Lapwai  on  the  Kooskooskia  river,  we  have— 

Tempenfiin^ 

Fort  Snelling,  latitude  46^ ^13*^.8 

Fort  Clark,  latitude  47^ 14° ji 

Fort  Union,  latitude  48*=> 2^£ 

Fort  Benton,  latitude  47°  26' .26^.1 

St.  Mary's,  latitude  46°  30' 26^.1 

Lapwai,  latitude  46°  80' 36°^ 

Fort  Benton  will  be  a  litde  colder,  and  St.  Mary's  milder. 

In  the  second  table,  extremes  of  temperature  for  each  month  of  18S3t 
and  for  three  months  of  1854,  are  given.    These  follow  the  same  law. 

In  the  third  table,  winter  temperatures  are  compared  for  the  last 
three  winters.  In  this  table  Milwaukie,  Bufl^o,  and  Boston  are  addedt  > 
to  extend  this  comparison  through  known  districts  to  the  Atlantic.  Tk  1 
lowest  winter  temperatures  are  at  Fort  Snelling;  and  the  line  eiftendfflg  r 
westward  from  this  point  has  higher  temperatures  than  that  extending  1 
eastward  to  the  Atlantic,  and  this  by  a  large  measure  of  difierence. 

Another  comparison  is  made  of  stations  on  the  meridians  of  the  RoclsJ 
Mountains  plateau.    These  are  detached  and  few,  but  they  show  strik- 
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ing  uniformity  of  winter  temperatures  over  the  whole  plateau,  though 
the  extreme  points  thus  compared  differ  by  twelve  degrees  of  latitude. 

In  a  general  table  the  amount  of  precipitation  in  rain  and  snow  is 
given,  for  a  series  of  stations,  in  the  line  of  the  first  temperature  com- 
parisons. Fewer  stations  are  embraced  than  in  the  first  case,  and  Fort 
Laramie,  in  latitude  42^,  is  used  as  a  representative  of  the  district  of 
the  upper  Missouri.  It  differs  only  in  giving  a  larger  precipitation  than 
is  found  northward  in  the  same  longitudes.  An  important  point  of  com- 
parison here  is  wanting,  in  measunng  the  contrasts  in  precipitation  of 
the  mountain  regions  in  different  latitudes.  Observations  of  a  generad 
character  supply  some  facts  here,  but  there  are  no  precise  measures. 
The  general  laws  of  climatology  before  referred  to  embrace  all  that 
may  be  properly  introduced  here.  These  results  have  been  arrived 
at  by  combining  with  the  observations  of  the  exploration  those  of  the 
Smithsonian  Institution,  and  those  of  the  military  posts  reported  to  the 
Sureeon  General's  ofiice.  With  these  general  observations,  I  will  pro- 
ceed to  give  a  more  particular  view  of  the  manner  in  which  the  me- 
teorological field  was  occupied,  and  of  the  results  which  have  been  es- 
tablished. 

For  these  tables,  and  for  valuable  suggestions  in  reference  to  the  cli- 
matology of  the  region  traversed,  I  am  indebted  to  Professor  Blodgett, 
of  the  Smithsonian  Institution. 

The  observations  for  altitude,  by  the  barometer,  were  made  through- 
out the  day  at  each  characteristic  change  on  the  base-line  of  the  survey, 
and  at  imjwrtant  points  off  the  line,  to  gain  the  contour  of  the  country. 
Each  engineer  party  was  provided  with  its  barometer,  and  careful  com- 
parisons were  made  at  night.  Occasionally  the  results  were  tested  by 
the  usual  levelling  instrument.  Fixed  stations  were  established  at  Fort 
Benton,  Fort  Union,  and  Cantonment  Stevens  in  the  St.  Mary's  valley, 
at  Vancouver,  and  at  Olympia.  Observations  were  also  made  for  com- 
parison at  Fort  Snelling  and  St.  Louis.  The  final  discussions  will  be 
made  by  the  officers  ot  the  Smithsonian  Institution,  and  in  connexion 
with  the  large  body  of  observations  made  in  all  parts  of  the  country 
under  their  direction. 

30.00  is  assumed  as  the  altitude  of  the  mercurial  column  at  the  level 
of  the  sea  for  the  work  of  the  portion  east  of  the  Cascades,  and  a 
fraction  over  thirty  inches,  the  result  of  five  months'  observation  at 
Vancouver,  for  the  altitude  at  that  place.  It  is  believed  the  results  given 
in  the  projfiles  will  be  found  sufficie,ntly  near  the  truth,  in  the  final  dis- 
cussion, to  be  relied  on  in  the  preliminary  computation. 

Much  attention  has  been  given  to  ascertain  the  circumstances  of  the 
8D0WS  and  freshets  of  the  whole  country  passed  over,  both  by  inquiries 
from  all  reliable  sources  and  from  actual  observation  by  winter  parties. 
I  am  able  to  give  conclusive  reasons  to  show  that  no  obstructions  what- 
ever need  be  apprehended  from  snow  at  any  point  of  the  route.  From 
the  plateau  of  the  Bois  de  Sioux  and  the  Red  river  of  the  North  to  Lake 
Superior,  two  feet  is  a  large  quantity  of  snow,  though  winters  have 
been  known  when  the  snow  was  considerably  deeper.  The  winters 
are  4ry,  the  weather  clear  and  bracing,  with  little  or  no  wind.  Th^ 
mercury,  though  occasionally  it  falls  to  a  very  low  point,  is  seldom  be- 
low zero.    The  coldest  day  of  the  winter  of  1862-'63.  February  8,  \.Vv^ 
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mercury  fell  to  26^  below  zero,  and  the  winters  are  from  four  to  four 
and  a  half  months  long.  Frosts  seldom  occur  before  October.  The  fall 
climate  is  remarkably  fine. 

The  Hon.  H.  M.  Rice,  the  delegate  from  Minnesota,  has  often  trar- 
elled  in  winter  from  St  Paul  to  Crow  Wing,  a  distance  of  one  hundred 
and  fifty  miles,  with  a  single  horse  and  sled  and  without  a  track ;  and 
has  never  found  snow  deep  enough  to  impede  his  progress.    From 
Crow  Wing  he  has  gone  to  the  waters  of  Hudson's  bay  on  foot,  without 
snow-shoes.    During  one  winter,  he  travelled  through  that  region,  find- 
ing the  snow  seldom  over  nine,  and  never  over  eighteen  inches  deep. 
For  several  years  he  had  trading-posts  extending  from  Lake  Superior 
to  the  Red  river  of  the  North,  firom  46^  to  49^  north  latitude,  and  never 
found  the  snow  too  deep  to  prevent  supplies  from  being  transported 
from  one  part  to  another  with  horses.  One  winter,  north  of  Crow  Wing, 
in  latitude  47°,  he  kept  sixty  head  of  horses  and  cattle  without  feed 
of  any  kind,  except  what  they  could  procure  themselves  under  the 
snow.  Voyageurs  travel  all  winter  from  Lake  Superior  to  the  Missouri 
with  horses  and  sleJs,  having  to  make  their  own  roads;  and  yet,  with 
heavy  loads,  are  not  deterred  by  snows.    Lumbermen,  in  great  num- 
bers, winter  in  the  pine  regions  of  Minnesota  with  their  teams ;  and  the 
snow  is  never  too  deep  to  prosecute  their  labor.    Occasional  wintera 
the  snow  is  not  over  six  inches  deep.     The  average  close  of  navigation 
of  the  upper  Mississippi  for  the  last  five  years  is  November  26,  and 
the  average  first  spring  arrival  April  8. 

Tha  Hon.  H.  H.  Sibley,  the  last  delegate  from  Minnesota,  also  a 
most  experienced  voyageur,  states  that  the  snow  seldom  exceeds  four- 
teen or  fifteen  inches,  and  he  has  known  two  or  three  winters  in  suc- 
cession when  there  was  not  snow  enough  for  tolerable  sleighing. 
V  Alexander  Culbertson,  esq.,  the  great  voyageur  and  fur-trader  of 
the  upper  Missouri,  and  who  for  the  last  twenty  years  has  made  fre^ 
quent  trips  bj  land  from  St.  Louis  to  Fort  Benton,  has  never  fonnd  the 
snow  drifted  enough  to  interfere  with  travelling.  The  average  depth 
of  snow  is  twelve  inches,  and  frequently  the  snow  does  not  exceed  six 
inches. 

The  letter  of  Mr.  Rice  and  extracts  from  those  of  Mr.  Sibley  and 
Mr.  Culbertson  are  appended,  for  a  more  full  view  of  the  winter  climate 
of  the  region. 

At  St.  Paul's,  the  coldest  days  of  six  winters  are  as  follows: 

1845-'46 below  zero  180 

1846-'47 , "         27 

lS47-'48 "        28 

1848-'49 "        37 

1849-'60...... "        31 

1850-'61 , **         32J 

At  Pembina,  on  the  Red  river  of  the  North,  and  just  under  the  49th 
parallel,  the  winter  climate  is  somewhat  colder  than  at  St  Paul,  the 
mercury  freezing  once  or  twice  during  each  winter.  The  spirit  ther^ 
mometer  has  shown  a  temperature  of  52°  below  zero.  The  naviga- 
tion of  the  Red  river  closes  from  the  1st  to  the  16th  November,  and 
opens  from  the  10th  to  the  26th  of  April. 
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Westward  to  the  Rocky  mountains,  the  climate  becomes  milder  and 
the  Quantity  of  snow  is  less.  In  the  immediate  vicinity  of  Fort  Union, 
the  /all  of  snow  is  light;  and  the  Missouri  generally  freezes  from  the 
20th  of  November  to  the  1st  of  December,  and  breaks  up  about  the  1st 
of  ApriL  Through  the  courtesy  of  the  oflScers  of  that  post,  observations 
of  the  temperature,  and  of  the  occurrence  of  ice  and  snow,  will  be  kept 
for  many  months,  and  which  will  hereafter  give  the  means  of  develop- 
ments still  further  the  meteorology  of  that  region. 

At  Fort  Benton  the  climate  is  comparatively  mild.  But  little  snow 
falls,  and  the  Fur  Companies  who  have  occupied  that  position  for  twenty 
years  always  carry  their  goods  to  their  trading  posts  in  winter,  on  the 
Milk  and  Marias  rivers,  in  wagons.  They  have  a  post  on  the  Milk 
river  and  at  the  forks  of  the  Marias,  the  former  about  seventy-five 
miles  from  Fort  Benton,  a  little  to  the  east  of  north,  and  the  other  about 
one  hundred  miles  in  a  north-northwest  direction.  Even  on  a  line 
much  further  north,  the  quantity  of  snow  is  not  excessive.  Thomas 
Simpson,  from  December  1, 1836,  to  February  1, 1837,  made  a  journey 
of  1,277  miles,  on  a  route  between  latitudes  60°  and  ,  from 

the  Red  river  to  Fort  Chipewayan,  on  Lake  Athabasca,  taking  in  his 
route  Fopts  Pelby  and  Carlton.  The  weather  was  mild  till  December 
16,  and  ao  snow  of  consequence  was  on  the  ground  till  December  14. 
At  Fort  Pelby,  near  the  source  of  the  Assmiboin  river,  the  temper- 
ature on  December  19  fell  to  44*^  below  zero.  The  route  to  Carlton, 
which  was  reached  on  the  30th  December,  was  over  a  rolling  country, 
aflbrding  food  at  dmes  to  countless  herds  of  buSalo,  the  weather  being 
intensely  cold.  Thence  to  Fort  Chipewayan  the  route  was  through  a 
wooded  and  most  picturesque  country,  the  weather  at  times  mild  and 
rainy,  the  snows  of  the  valleys  soft,  and  the  depth  at  Lake  Athabasca 
about  three  feet.  The  probable  depth  from  Fort  Carlton  to  this  point 
was  from  two  to  three  feet. 

I  experienced  great  difficulty,  both  at  Fort  Union  and  Fort  Benton,  in 
getting  information  as  to  the  snows  in  the  passes  of  the  Rocky  mount- 
ains, and  as  to  the  period  when  they  were  practicable  for  horses. 
Even  at  Fort  Union  the  employes  of  the  expedition  were  disturbed  by 
assurances  firorn  the  half-breeds  in  that  vicmity,  that  they  would  find 
the  snow  knee-deep  before  reaching  Fort  Benton,  and  that  the  Rocky 
mountains  would  be  impassable. 

At  Fort  Benton  most  diligent  inquiry  was  made  of  the  members  of 
the  Fur  Companies  and  of  the  Blackfeet  Indians.  No  person  was  found 
who  had  ever  crossed  the  mountains  later  than  the  first  days  of  Novem- 
ber, or  earlier  than  the  first  days  of  April.  The  general  opinion  was 
that  tlie  snows  were  some  twenty  feet  deep  from  November  till  April, 
and  sometimes  till  May.  But  as  no  person  could  speak  from  positive 
observation,  it  became  necessary  to  determine  the  question  experi- 
mentally. 

Winter  posts  were  therefore  established  at  Fort  Benton  and  in  the 
St.  Mary^s  valley,  under  the  direction  of  Mr.  James  Doty  and  Lieu- 
tenant Mullan,  and,  in  accordance  with  his  own  original  suggestion, 
Lieutenant  Grover  was  directed  to  leave  Fort  Benton  in  January,  and 
cross  the  ranges  to  the  Pacific  with  a  dog  train. 

On  reaching  the  St.  Mary's  valley,  information  was  recevved  ^om 
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the  Flathead  Indians  that  the  passes  were  generally  practicable  \ritb 
horses  throughout  the  winter.     There  has  been  no  communication 
whatever  between  Fort  Benton  and  the  St.  Mary's  valley.     The  Flat- 
heads  never  visit  Fort  Benton,  and  the  Blackfeet  Indians  go  to  the  valley 
only  to  steal  horses.     Victor,  the  Flathead  chief,  assiu*ed  me  that  his 
people  always  recrossed  the  mountains  in  December  or  January,  gen- 
erally between  Christmas  and  New  Year — men,  women,  and  children — 
with  their  horses  laden  with  meet  and  buffalo  robes.     It  was  only  in  a 
winter  of  extraordinary  severity,  and  at  rare  intervals,  that  they  could 
not  cross  in  January  and  February.    I  also  learned  that  the  Washington 
Territory  Indians  went  to  the  hunt  in  October  and  November,  and 
returned  in  February  and  March.     This  information  has  since  been 
confirmed  by  myself  and  the  gentlemen  of  my  parly  meeting  many 
hundreds  of  these  Indians  on  their  way  to  the  plams,  and  ascertaining 
from  them  and  the  fathers  of  the  mission  their  customs  in  this  respect. 

In  order  to  give  as  wide  a  range  as  possible  to  the  general  field  of 
exploration,  and  to  accumulate  information  on  this  interesting  question, 
Mr.  Tinkham  was  sent  back  to  Fort  Benton  with  orders  to  return  by 
a  more  southern  trail  to  the  St.  Mary's  valley,  and  thence  to  take  the 
northern  Nez  Perces  trail  to  Wallah- Wallah,  and  thence  by  the  mili- 
tary road  over  the  Cascades  to  Nisqually.  This  last  order  was  modi- 
fied, and  he  was  directed  to  cross  the  Cascades  by  the  Snoqualme  Pass. 

Expresses  were  also  sent  from  the  Columbia,  by  Clark's  fork,  to 
the  St.  Mary's  valley,  through  the  winter,  and  the  condition  of  the 
snows  ascertained  during  December,  January,  and  February. 

The  results  may  be  summed  up  as  follows :  In  the  Rocky  mountains 
the  greatest  average  depth  of  snow  found  by  Lieutenant  Mullan,  from 
the  28th  of  November  to  the  10th  of  January,  was  only  twelve  inches, 
and  that  only  for  a  short  distance  over  the  divide.  On  the  divide  from 
the  Jefferson  fork  to  Snake  river  the  snow,  though  only  twelve  inches 
deep,  was  occasionally  drifted  from  two  to  three  feet  deep. 

In  this  period  he  made  an  exploration  to  Fort  Hall,  going  and  relum- 
ing on  different  routes,  crossing  the  mountains  four  several  times,  and 
making  an  aggregate  distance  of  more  than  seven  hundred  miles.  The 
mountain  region  thus  crossed  was  from  the  forks  of  the  Missouri  to  the 
Hell  Gate  river.  On  the  divide  leading  to  the  Hell  Gate  river,  there 
was  but  two  inches  of  snow  on  the  31st  of  December.  I  will  call 
attention  to  the  circumstance  that,  on  the  divide  from  the  Three  Forks  to 
the  Salmon  river.  Lieutenant  Mullan's  guide  found  but  three  feet  of 
snow  in  the  winter  of  1852-53 — a  season  remarkable  for  the  great 
quantity  of  snow  which  fell — and  that  he  crossed  it  in  the  winter  with 
his  horses. 

The  grass,  except  from  the  Snake  River  divide  to  Fort  Hall,  was 
rich  and  luxuriant  in  the  valleys.    The  weather  was  db  cold  as  in  many 
parts  of  the  New  England  States ;  the  thermometer  falling  in  some    « 
cases  to  2S°  below  zero. 

On  the  27th  of  January  Lieutenant  Mullan  writes  me  that  Victor, 
with  the  Indians  of  his  own  and  other  tribes,  were  crossing  the  mount- 
ains from  the  buffalo  plains. 

In  March  Lieutenant  Mullan  went  to  Fort  Benton  by  the  southern  and 
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Little  Blackfoot,  and  returned  by  the  northern  Little  Blackfoot  Pass, 
finding  but  ten  inches  on  the  first  pass  and  no  snow  on  the  second  pass. 

Lieutenant  Grover,  after  his  survey  of  the  upper  Missouri,  remained 
at  Fort  Benton  through  the  month  of  December,  during  which  month 
the  Missouri  had  been  obstructed  only  a  day  or  two  with  ice.  He  left. 
Fort  Benton  on  the  second  day  of  January,  no  snow  having  fallen  till 
the  previous  evening,  and  crossing  the  divide  by  Cadotte's  Pass  he  fowid 
but  one  foot  of  snow  on  the  divide  and  on  the  felackfoot  trail ;  thence  to 
Wallah- Wallah,  which  he  reached  on  the  fourth  day  of  March,  he  found 
little  or  no  snow  in  the  valleys  and  on  the  prairies  till  he  reached 
Thompson's  prairie,  on  Clark's  fork.  From  this  point  his  course  was 
through  a  densely  wooded  country,  and  the  snow  gradually  increased 
m  depth  till  at  the  distance  of  fifty  miles  it  reached  the  depth  of  two 
feet,  and  remained  about  this  depth  till  within  a  few  miles  of  the  Pend 
d'Oreille  lake,  where  it  began  to  decrease,  and  in  the  immediate  vicin- 
ity of  the  lake  was  only  one  foot  deep.  On  the  shores  of  the  lake  the 
snow  continued  to  decrease,  and  occasionally  a  fine  field  of  grass  was 
found.  From  the  crossing  of  Clark's  fork  to  the  Coeur  d'Alene  prairie, 
a  distance  of  sixty  miles,  the  route  was  through  a  wooded  country,  and 
the  snow  was  two  and  a  half  feet  deep  and  very  hard.  On  leaving 
the  forest  for  Coeur  d'Alene  prairie,  the  snow  disappeared,  the  grass  was 
good,  and  no  difficulty  whatever  was  experienced  in  reaching  Wallah- 
Wallah.  I  will  call  attention  to  the  influence  of  the  forests  in  preserv- 
ing the  depth  of  snow,  and  to  its  entire  disappearance,  from  being 
two  and  a  half  feet  deep,  immediately  on  reacnmg  the  prairies,  and 
this  on  the  23d  of  February.  On  this  same  route,  in  January  the  snow 
was,  in  the  woods,  not  over  one  and  a  half  foot  deep,  and  there  was 
little  or  no  snow  on  the  prairies.  A  track  opened  tor  a  wagon  or  a 
railroad,  would  not  have  been  encumbered  at  any  point  with  over  a 
foot  of  snow  the  entire  winter. 

In  this  connexion  it  will  be  well  to  advert  to  the  large  quantities  of 
horses  and  cattle  at  Fort  Benton,  in  the  St.  Mary's  valley,  and  in 
the  several  prairies  on  Clark's  fork,  which  are  alluded  to  by  Lieuten- 
ants Grover  and  MuUan  as  beuig  fat  in  the  middle  of  winter. 

The  average  temperature  found  by  Lieut.  Grover  from  January  2d 
to  January  11th,  before  leaving  the  plains  to  ascend  to  the  dividing 
ridoe,  (he  reached  the  ridge  at  noon  January  12th,)  ten  days,  was  20^.9  ; 
and  whilst  going  through  the  pass  to  the  Bitter  Root  valley,  from  January 
11th  to  January  21st,  eleven  days,  was  10°.4  below  zero.  From  Janu- 
oary  31st  to  March  2d,  on  his  journey  to  Wallah- Wallah,  the  average 
temperature  was  33^.3. 

It  must  be  remarked,  however,  that  Lieut.  Grover  crossed  the  divide 
and  was  in  the  pass  during  the  coldest  weather  of  the  winter ;  that 
on  the  22d  day  oF  January,  after  entering  the  St.  Mary's  valley,  the 
thermometer  at  sunrise  was  only  1°  above  zero,  while  at  about  the 
same  point  on  the  31st  of  January  it  was,  at  sunrise,  65^  above  zero> 
and  at  Cantonment  Stevens  it  ranged,  from  January  27th  to  January 
31st,  from  29^  to  46®. 

That  Lieut.  Grover  crossed  the  divide  at  the  coldest  season  is  con- 
finned  by  corresponding  observations  at  many  other  points.  The  j)e« 
riod  of  greatest  cold  marched  steadily  eastward  last  winter,  it  lec^uvt- 
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ing  some  four  or  five  days  to  reach  the  Atlantic  fix)m  the  bead  of  the 
Mississippi,  and  six  days  from  Fort  Benton. 

The  following  tables  of  comparisons,  both  for  the  cold  period  of 
eleven  days  in  me  pass  and  for  the  comparatively  mild  period  of  ten 
days  approaching  tne  pass,  show  that  the  temperature  of  the  pass  was 
6^.6  milder  than  that  of  Pembina,  but  y%®  colder  than  that  of  Lacqui- 
parle,  and  some  7^.4  colder  than  that  of  Oldtown,  Maine ;  and  that 
the  temperature  of  the  plateau  reaching  firom  Fort  Benton  to  the 
pass,  was  2^.6  milder  than  the  corresponding  mild  jperiod  of  the  same 
stations,  stretching  ftx)m  the  Red  river  of  the  North  to  Nova  Scotia. 
In  the  appendix  will  be  found  a  temperature  chart  illustrative  of  these 
facts. 

Comparison  of  eleven  days  crossing  the  Hocky  mountains  with  the 
corresponding  temperatured  periods  in  a  line  towards  the  Alantic : 

Crossing  Rocky  mountains 12th  to  22d  January,    — 10°.l 

Pembina,  Red  River  valley 13th  to  24th  "  — 17^.7 

Fort  Ripley *.14th  to  24th  "  —14° 

Lacquiparle,  Minnesota 14lh  to  24th  "  —  9^.2 

Fort  Snelling 14th  to  24th  "  —9^.3 

Madison,  Wisconsin 16th  to  26th  "  +  4^.4 

Fort  Ridgeley 14th  to  24th        "  —  1^^ 

Pittsburg 14th  to  24th  "  +23^ 

Rochester 16th  to  26th  •*  +21^.8 

West  Point 16th  to  26th  "  +25^^ 

Amherst,  Massachusetts .17th  to  26th  **  +20^.7 

Oldtown,  Maine 18th  to  28th  «  —  2^.7 

Albion  Mines,  Nova  Scotia 18th  to  29th  "  +7^ 

Montreal 18th  to  29th  "  —  1^ 

St.  Johnsburg,  Vermont 18th  to  29th  "  +  l°.l 

Comparison  of  ten  days  before  reaching  the  summit  with  the  corre- 
sponding temperature  periods  eastward : 

Between  Fort  Benton  and  Rocky  mount- 
ains  2d 

Pembina,  Red  River  valley. 3d 

Fort  Snelling. . . .: : 4th  to  13th 

Fort  Ripley 4th  to  13th 

Lacquiparle,  Minnesota 2d  to  12th 

Fort  Ridgeley 4th  to  12th 

Madison,  Wisconsin 4th  to  13th 

Pittsburg 4th  to  13th 

.Rochester 4th  to  16th 

West  Point. 6th  to  16th 

Amherst,  Massachusetts. 6th  to  16th 

Oldtown,  Maine 6^  to  18th 

Albion  Mines,  Nova  Scotia 6th  to  18th 


to  11th  January, 
to  12th 


Mean. 
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Mr.  Tinkbam  met  with  no  snow  on  the  Marias  Pass  till  the  day  after 
crossing  the  divide,  October  21st,  when  a  few  inches  fell.    His  course 

back  was  by  the  Little  Blackfoot  trail,  and  the  snow  was  about 

deep  in  the  divide.  On  the  southern  Nez  Perces  trail  over  the  Bitter 
Root  naountains,  the  snow  was  six  feet  deep  for  one  hundred  miles  or 
more.  This  trail  is  from  one  hundred  to  one  hundred  and  fifty  miles 
south  of  the  railroad  line.  This  depth  of  six  teet  occurred  in  December, 
when  there  was  but  twelve  to  fifteen  inches  in  the  passes  of  the  Rocky 
mountains,  the  divide  being  at  least  7,600  feet  high,  and  it  covered  a 
much  greater  extent  of  country.  The  snows  are  of  an  entirely  dif- 
ferent character,  being  wet  and  compact,  and  the  temperature  much 
milder  than  m  the  Rocky  mountain  divide. 

Mr.  Tinkham's  passage  of  the  Cascades  on  the  21st  January  furnishes 
the  only  observations  we  possess  as  to  the  depth  of  snow  in  that  range. 
Crossing  after  mid-winter,  he  found  for  six  miles  the  snow  six  feet  deep, 
with  occasional  depths  of  seven  feet,  as  also  of  four  feet.  For  twenty 
additional  miles  the  snow  was  from  four  to  six  feet  deep,  and  for  twenty- 
five  miles  more,  two  to  four  feet.  Of  this  depth  one  and  a  half  to  two 
feet  fell  on  the  night  of  the  19th  and  20th  January,  so  that  in  mid-winter 
the  snow  was  but  four  to  five  feet  deep  in  the  divide.  This  snow  was 
very  light,  in  layers  of  one  and  a  halt  to  two  feet,  and  Mr.  Tinkham 
is  of  opinion  that  the  rains  of  February  would  tend  to  make  the  snow 
more  compact,  so  that  the  depth  would  diminish,  notwithstanding  more 
snow  fell,  making  the  pass  practicable  in  March.  I  will  particularly 
refer  you  to  his  report  for  the  details  of  his  interesting  trip,  and  the 
conclusion  which  his  judgment  has  reached  in  this  question.  I  discredit 
the  evidence  of  Indians,  except  when  they  have  actually  made  personal 
observations.  The  Indians  cannot  be  competent  witnesses  as  to  the 
sDow  being  six  or  ten  feet  deep  in  one  place,  or  twenty  to  twenty-five 
feet  in  another,  lying  in  their  lodges  as  they  do  all  winter,  and  seldom 
ever  using  snow-shoes  at  all.  Early  in  January  the  Indians  at  the 
Snoqualme  falls  were  of  opinion  that  the  snows  in  the  pass  were  twenty 
to  twenty-five  feet  deep,  where,  according  to  Mr.  Tinkham's  measure- 
ments, making  the  allowances  for  the  intermediate  fall  of  snow,  it 
could  not  have  exceeded  four  or  five  feet.  Among  the  Yakimaa,  Mr. 
Tinkham  was  hardly  able  to  get  shoes  enough  for  nis  party,  and  none 
were  found  among  the  Snoqualme  Indians  on  the  other  side.  It  was 
with  difficulty  he  could  get  guides,  and  was  in  consequence  detained 
two  days ;  yet  he  was  assured  by  them  that  the  snow  in  the  pass  would 
only  be  up  to,  or  perhaps  a  little  above,  the  head  of  his  horse,  and  he 
got  the  impression  from  them  that  there  was  more  snow  than  usual. 

I  have  no  question  that  there  are  exceptional  winters,  when  the  snow 
may  for  short  distances  considerably  exceed  the  deptb  found  this 
vrinter.  But  it  will  require  the  combination  of  some  two  mpnths* 
weather  much  colder,  and  moisture  more  excessive,  than  the  average. 
Thus  the  last  two  winters  have  each  given  only  one  cold  month— Jan- 
uary last  winter,  and  February  the  winter  before.  About  the  same 
Quantity  of  ram  and  snow  fell  each  month,  viz:  eight  inches  and  a 
■action ;  much  of  it  was  no  doubt  deposited  in  the  pass  in  sqow.  I  am 
of  opinion,  however,  that  even  in  these  months  some  rain  fell  in  the 
pass,  and  that  in  the  remaining  months  of  these  jears  it  feVLv^mcY^iJi:^  \£l 
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rain.  I  am  aware  that  the  quantity  of  moisture  at  Steilacoom  is  not 
the  measure  at  the  pass,  where  it  must  be  much  Jess.  These  observa- 
tions are  conclusive,  however,  relatively,  as  they  determine  the  quantity 
of  moisture  deposited  in  the  Sound,  to  which  the  moisture  in  the  pass 
must  have  definite  relation.  It  will  be  interesting  to  continue  these 
observations  through  a  term  of  successive  years. 

The  experience  of  Fort  Bentcm  and  St.  Mary's  valley  is  full  of  sig- 
nificance and  instruction.  I  am  assured  by  Mr.  Pembrum,  the  chief  clerk 
in  charge  of  the  Wallah- Wallah  post,  that  his  father  took  a  band  of 
horses  trough  the  Nahchess  Pass  about  Christmas,  some  years  since,  and 
I  interrogated  one  of  the  employes  at  the  post,  who  actually  accom- 
panied Mr.  Pembrum,  sr.,  on  the  occasion.  I  am  informed  by  respect- 
able gentlemen  on  the  Sound,  that  it  is  no  imcommon  thing  for  the  In- 
ians  to  cross  the  Snoqualme  Pass  with  horses  in  mid-winter.  At  all 
events,  the  Indians  who  accompanied  Mr.  Tinkham  in  January,  made 
their  arrangements  to  recross  the  pass  in  February.  They  cached  their 
snow-shoes  at  the  upper  end  of  Nook-noo  lake,  eighteen  miles  west 
of  the  summit,  thus  showing  that  they  did  not  expect  much  increase  of 
snow,  and  they  desired  to  take  the  foot-trail  referred  to  by  Captain 
McClellan,  assuring  him  there  would  be  less  snow  than  in  the  usual 
horse-trail.  Moreover,  there  is  every  reason  to  believe  that  the  snow 
was  in  unusual  quantities  in  the  cascades  the  last  year.  It  is  well 
known  that  a  much  larger  quantity  of  snow  was  deposited  on  the  shores 
of  Puget's  sound.  Careful  observations  of  the  temperature,  and  of  the 
amount  of  water  falling  in  rain  and  snow,  have  been  taken  for  a  con- 
secutive period  of  five  years  at  Fort  Steilacoom,  and  the  result  has 
been  that  more  water  was  deposited  the  last  year  than  the  average  of 
five  preceding,  but  that  more  must  have  been  deposited  in  snow.  A  com- 
parison of  the  three  winter  months,  for  the  past  five  winters,  shows,  at  Fort 
Steilacoom,  a  deposite  of  20.68  inches  the  last  winter,  against  20.23, 
20.86,  19.39,  and  22.10,  for  four  previous  winters ;  adding  the  month 
of  November,  it  shows  39.09  against  26.39,  23.88,  24.53,  and  31.52 ; 
or  throwing  out  February,  in  order  to  bring  the  comparison  as  near  as 
practicable  to  Mr.  Tinkham's  crossing  of  the  pass,  we  have.31.52this 
year  against  23.15,  18.45,  23.06,  and  26.69.  The  average  tempera- 
ture of  the  three  winter  months  is  38.3  for  this  year,  against  37.3,  43, 
39.6,  and  37.1,  of  previous  years  ;  and  for  the  three  months,  November, 
December,  and  January,  we  have  40.1  this  year,  against  40.3,  44.1, 
40,  and  40,  of  previous  years.  The  moisture  is  in  great  excess,  nearly 
fifty  per  cent.,  and  the  temperature  is  slightly  below  the  average.  li 
November  last  the  mean  temperature  was  but  A  of  a  decree  greater  than 
in  December.  It  is  true  that  in  February  of  this  year  mere  was  nearly 
as  much  moisture  deposited  as  in  January,  and  the  temperature  was 
only  1^.3  above  the  average  of  the  three  months.  It  is  greater  than 
that  of  January  by  9°,  and  less  than  the  average  of  November  and  De- 
cember 5^.3.  A  greater  proportion  of  snow  necessarily  fell  in  that 
month  than  in  November  and  December.  Moreover,  the  experience 
of  the  survey  of  Clark's  fork  corroborates  this. 

Excepting  for  about  six  or  seven  miles,  the  Snoqualme  Pass  is  at  a 
much  less  average  elevation  than  the  route  from  Thompson's  prairie 
to  the  Coeur  d'Alene  prairie ;  and  being  in  close  vicinity  to  the  waters 
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of  the  Sound,  the  temperature  must  be  higher.  The  average  tempera 
ture  down  Clark's  fork,  where  the  snow  was  met  with — from  Thomp- 
son's prairie  to  Pend  d'Oreille  lake,  and  from  the  crossing  of  Clark's 
fork  to  the  Coeur  d'Alene  prairie,  was  about  32^  ;  whereas  during  the 
same  period,  February  7  to  16,  and  February  19  to  24,  the  average  tem- 
perature of  Puget's  sound  was ;  yet  the  snow  in  Clark's  fork  in- 
creased nowhere  ihore  than  one  foot,  and  that  uniformly  in  the  wooded 
portion  of  the  route.  While  these  are  the  probable  conclusions  from 
what  is  known,  the  question  ought  not  to  be  considered  settled  till  fur- 
ther examinations  are  made.  % 

But  I  have  no  question  that  much  of  the  moisture  in  all  the  winter 
months  is  deposited  in  rain  in  the  mountainpasses;  and  this  conclusion 
must  be  readied  by  every  observer  of  the  effect  of  the  warm  rains  of  the 
winter  on  the  surrounding  mountains,  causing  in  November,  in  Decem- 
ber, and  in  February  (I  speak  of  what  was  observed  last  winter)  large 
masses  of  snow  entirely  to  disappear.  The  mountains  change  from 
day  to  day.  The  whole  surface  of  the  mountain  slopes  will  be  cov- 
ered one  day  with  snow,  and  the  next  large  portions  will  disappear,  in 
consequence  of  the  genial  rains. 

I  much  regret  that  Lieutenant  Grover  did  not  receive  my  orders  in 
time  to  go  through  the  pass  in  March. 

I  have  thus  fully  gone  into  the  reasons  which  have  convinced  me 
that  there  will  not  be  sufficient  snow  in  this  pass  to  obstruct  the  passage 
of  cars,  and  that  frequently  the  pass  is  practicable  for  horses  all  through 
the  winter.  I  believe  a  wagon-road  can  be  used  through  that  pass  with 
but  little  labor  all  winter.  It  seems  to  me  that  the  conclusions  to 
which  I  have  come,  from  actual  observations,  are  to  be  drawn ;  from 
the  extreme  narrowness  of  the  mountain  range  at  the  pass,  only  about 
seven  and  a  half  miles  ;  from  its  absolute  altitude,  only  3,600  feet,  being 
more  than  2,388  feet  above  Vancouver ;  from  the  open  character  of 
the  valleys  on  both  sides ;  and  from  the  mild  character  of  the  climate  of 
Puget's  sound,  in  close  proximity,  causing  much  of  the  moisture  to  be 
deposited  in  rain.  Should  the  grades  be  found  good  on  the  western 
slope,  of  which  I  am  confident,  the  Snoqualme  Pass  must  furnish  the 
entrance  to  the  Bound  of  the  trunk  line  of  the  northern  route ;  and  it 
becomes  important,  to  satisfy  the  skeptical,  to  test  thoroughly  the  ques- 
tions of  snow  as  well  as  of  grades.  In  the  event  of  the  continuation  of 
the  survey,  I  would  recommend  the  establishing  a  winter  post  near 
that  pass.  At  all  events,  it  is  unquestionable  that  no  obstructions  from 
snow  exist  in  the  passes  of  the  Rocky  mountains,  and  of  the  route  of 
Clark's  fork,  the  Spokane  plain,  the  Columbia  and  Cowlitz  valleys,  to 
Puget's  sound. 

For  more  information  in  reference  to  this  subject  I  will  refer  you  to 
Lieut.  Grover's  report  of  his  winter  trip  from  Fort  Benton  to  Wallah- 
Wallah,  marked  I  36 ;  to  Mr.  Tinkham's  report,  marked  I  37  ;  and  to 
Mr.  Mullan's  report  of  his  reconnaissance  to  Fort  Hall,  marked  G  26 ; 
as  also  to  the  letters  of  Mr.  Rice,  Mr.  Sibley,  and  Mr.  Culbertson, 
marked  I  38,  in  the  appendix. 
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No.  1. 
Mean  temperature  for  each  of  the  last  five  years. 
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No.  1. 
Mean  temperature  for  each  of  the  hut  five  years. 
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No.  3. 
ComparitOH  of  temperatures  at  42°  north  latitude  and  northward. 
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rnipariton  of  ttatiiiics  on  the  Backy  Mountain  plateau  in  different  latitudes. 
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No.  6. 
Amount  of  water  falling  in  rain  and  mow  at  Forts  Snelling  and  Laramie. 
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CHAPTER  XV. 

■  coMtruction  and  details  of  the  roadt — Estimate  of  cost — Use  ^ 
voagoni-foad  in  connexion  with  railroad. 

• 

[  now  pass  to  the  plan  of  construction  and  the  estimate  of  the 
he  roaa. 

difficult  points,  those  which  are  obstacles  to  reaching  difficult 
and  the  portions  passing  through  a  rich  country,  which  will  at 
ing  reqaunerative  returns,  should  be  located  and  attached  at  once, 
rich,  remunerative  portions,  are  the  country  east  from  the  Bois 
jx  and  westward  to  the  crossing  of  the  river  Jaques ;  the  valley 
Mouse  river ;  much  of  the  country  from  Fort  Benton  to  the 
)f  Milk  river  ;  the  region  of  the  Rocky  mountains  ;  a  portion  of 
kane  country ;  the  greater  portion  of  the  Columbia  valley ;  the 
rom  the  Columbia  to  the  Sound,  and  from  the  Sound  back,  near 
Cascades,  and  that  from  Seattle  to  the  Columbia  river, 
difficult  points  are  the  passes  of  the  Rocky  and  Cascade 
ins — the  former  involving  a  tunnel,  the  latter  a  tunnel  by  the 
Ime,  or  a  large  quantity  of  rock-cutting  of  the  Columbia ;  the 
Lting  on  Clark's  Fork,  and  the  heavy  embankments  and  cutting 
Bitter  Root  valley  towards  its  junction  with  Clark's  fork  at 
Plains,  and  the  heavy  sustaining  walls  of  the  defile  ending  in 
Ue. 

ion  has  already  been  made  to  a  nearer  route  from  the  Bois  dea 
)  the  favorable  passes,  by  crossing  the  Missouri  a^d  the  Yellow- 
s  well  as  'to  a  connexion  believed  to  be  practicable  through  the 
lills  with  Council  Bluffs. 

.  route  from  Council  Bluffs  to  the  Columbia  valley  and  Puget-'s 
he  road  could  be  operated  on  in  four  sections : 
)uncil  Bluffs  to  crossing  of  Yellowstone, 
ossing  of  Yellowstone  to  mouth  of  Snake, 
take  river  to  post  on  Columbia,  and  to  Puget's  sound. 
)lumbia  valley,  by  the  line  of  the  Cowlitz,  to  Puget's  sound, 
route  from  the  head  of  navigation  of  the  Mississippi  and  the 
.akes,  by  the  Bois  des  Sioux,  the  crossing  of  the  Missouri  and  the 
tone,  the  sections  will  be : 
.  Paul  and  Lake  Superior  to  Little  Falls, 
tile  Falls  to  Bois  des  Sioux. 
)is  des  Sioux  to  crossing  of  Missouri, 
ossing  of  Missouri  to  crossing  of  Yellowstone, 
ossing  of  Yellowstone  to  mouth  of  Snake  river, 
ake  river  to  post  on  Columbia,  and  to  Puget's  sound  by  Sno- 
Pass. 

)lumbia  valley  by  the  line  of  the  Cowlitz  to  Puget's  sound, 
route  explored  by  me  north  of  the  Missouri  wUl  have  sections 
^s: 

.  Paul  and  Lake  Superior  to  Little  Falls, 
ttle  Falls  to  Bois  des  Sioux. 

6  .  . 
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8.  Bois  des  Sioux  lo  vicinity  of  Fort  Union. 

4.  Fort  Union  to  mouth  of  Milk  river. 

5.  Mouth  of  Milk  river  to  the  vicinity  of  the  Great  Falls  of  the  Mis* 
^ouri. 

6.  Vicinity  of  the  Great  Falls  of  the  Missouri  lo  mouth  of  Snake  river. 

7.  Snake  river  to  post  on  the  Columbiai  and  to  Puget's  sound  by 
the  Snoqualme  Pass. 

8.  Columbia  valley  to  Puget's  sound. 

When  the  rail  is  laid  from  the  mouth  of  Snake  river  to  the  Peod 
d'Oreille  lake,  and  the  rail  pushed  from  the  vicinity  of  the  Great  Falb 
of  the  Missouri  to  the  tunnel  of  the  Rocky  mountains,  the  intermedi- 
ate portions  can  be  divided  into  two  sections:  1st.  From  tunnel  to 
Horse  Plains.  2d.  From  Horse  Plains  to  Pend  d'Oreille  lake,  along 
the  navigable  waters  of  Clark's  fork. 

It  is  also  possible  that  the  section  from  the  Bois  des  Sioux  to  the  vi* 
cinity  of  Fort  Union  can  be  thrown  into  two  sections  by  a  spur-road  a 
little  east  of  the  vicinity  of  Mouse  River  valley  from  the  Missouri. 

Thus  it  will  be  seen  that  the  route  north  ot  the  Missouri  lends  itself 
to  a  rapid  construction,  from  the  faciUty  Vith  which  it  can  be  thrown 
into  sections,  the  largest  being  from  the  vicinity  of  the  Great  Falls  to  the 
mouth  of  the  Snake,  which,  deducting  the  navigable  waters  of  Clark's 
fork,  will  be  miles  in  length. 

The  longest  section  on  the  route  of  the  Bois  des  Sioux,  and  the  cross- 
ing of  the  Missouri  and  Yellowstone  and  of  the  Council  Bluffs,  will 
be  from  the  crossing  of  the  Yellowstone  to  the  mouth  of  the  Snake,  or 
ftbout  miles. 

While  the  final  location  of  the  road  is  being  made,  all  the  arrange- 
ments can  be  perfected  to  operate  with  great  energy  simultaneously  on 
the  difierent  sections.  Suitable  steamers  should  be  constructed  for  the 
Missouri  and  Columbia,  rails  laid  at  the  Cascades  and  the  Dalles  to 
connect  the  several  lines  on  the  Columbia,  spur-roads  built  where  n^ 
cessary,  as  Little  Mouse  River  valley,  at  Fort  Union,  and  Fort  Benton. 

It  is  probable  the*  Marias  may  be  found  navigable  a  sufficient  dis- 
tance (it  is  said  to  be  navigable  fifty  miles)  to  dispense  with  the  spur- 
road  at  Fort  Benton ;  and  especially  arrangements  be  made  on  the 
upper  Mississippi,  so  that,  partly  by  land  and  partly  by  water-carriage, 
the  rails  can  at  once  be  transported  to  the  Little  Falls,  and  the  road  go 
both  eastward  and  westward  from  the  Mississippi. 

With  these  arrangements,  all  the  sections  can  be  operated  on  simulta* 
neously;  two  sections  along  their  whole  line,  with  the  section  along 
the  Columbia  river,  and  most  of  that  portion  of  the  first  section  included 
between  St.  Paul  and  Little  Falls. 

In  connexion  with  the  construction  of  the  road,  and  as  preliminaij  ^ 
thereto,  a  good  wagon-road,  with  substantial  bridges  across  the  streams,  f 
should  be  opened  throughout  the  whole  length  and  on  the  line  of  the  ^ 
road,  except  where  the  route  is  along  navigable  waters.  j^ 

Bends  which  grow  cotton-wood  might  be  planted  on  the  sides  o( 
the  road  where  fuel  is  wanting,  and  water  brought  in  aqueducts  from 
the  .Coteau  du  Missouri  towards  the  river  Jaques,  and  fix>ra  a  reservoir 
at  the  Gmzzly  Bear  lake  towards  Milk  river,  for  the  supply  of  laborers 
iind  emigrantft.    The  wateri  though  occurring  often,  and  in  suflSdeot 

i 
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quantities  for  camping  purposes,  would  have  to  be  transported  several 
miles  to  portions  of  the  laborers  operating  on  the  line,  and  thus  an 
aqueduct  of  logs  would  be  the  most  economical  and  convenient  method 
of  supply. 

Six  hundred  and  forty  acres  of  wood  planted  every  twenty  miles, 
will,  in  fifteen  years,  yield  fuel  enough  for  the  use  of  the  engines  doing 
a  large  business  on  the  road. 

In  order  to  open  a  communication  as  rapidly  as  possible,  temporary 
arrangements  may  be  made  for  the  rail  in  advance  of  the  permanent 
structure.  It  is  of  great  consequence  to  reach  points  of  supply,  as 
wood,  stone,  materials  for  blasting,  and  to  make  use  of  the  rails  for 
moving  them  when  they  are  required.  Zig-zags,  and  inclined  planes^ 
and  detours,  may  be  used  over  the  Rocky  and  Cascade  mountainisJ 
whilst  the  tunnels  are  being  completed.  Every  exertion  should  be 
made  to  give  such  direction  to  the  work  as  shall  enable  the  road  to 
build  the  road.  The  Question  of  timely  preparation  of  depot  buildings 
is  well  understood,  ana  needs  simply  to  be  mentioned. 

It  is  estimated  that,  allowing  two  years  for  reconnaissance,  location, 
and  making  the  necessary  arrangements,  as  constructing  spur-roads, 
establishing  the  line  of  steamers,  erecting  depot  buildings  and  making 
the  contracts,  and  actually  getting  the  laborers  established  on  the  line 
of  the  road,  that  a  first-class  road  of  the  broad  gauge,  with  substantial 
bridges,  could  be  constructed  in  five  years,  with  the  single  exception 
of  the  tunnel  through  the  Snoqualme  Pass,  should  the  long  one  be 
adopted,  and  that  for  this  tunnel  an  additional  year  would  be  required. 

It  will  be  necessary  to  wait  till  the  road  is  located  throughout  M 
whole  extent  before  commencing  operations  on  the  various  lines.  For 
the  portion  east  of  the  Bois  des  Sioux,  with  a  vigorous  and  well-directed 
party,  the  road  could  be  located  in  a  portion  of  one  season,  and  the 
whole  line  east  of  the  Mississippi,  and  some  one  hundred  miles  west, 
be  actually  finished,  and  the  cars  in  operation,  before  the  diflScult  inte- 
rior sections  are  well  entered  on.  Rails  can  be  l^id  at  nearly  the  rate 
of  one  mile  per  day,  and  the  grading  and  bridge  structures  over  the 
crossing  of  tne  Mississippi  at  the  Little  Falls  are  comparatively  easy 
and  unimportant. 

I  am  of  opinion,  that  in  two  years  after  vigorously  commencing  oper- 
ations, a  communication  can  be  made  between  the  Columbia  valley 
and  Puget's  sound,  and  that  the  rail  can  be  laid  from  the  post  on  the  Co- 
lumbia to  the  Pend  d'Oreille  lake,  and  a  new  section,  the  third  year, 
opened  from  the  Horse  Plains ;  and  that  the  vigorous  prosecution  of  all 
the  sections  for  three  years  would  enable  the  cars  to  oe  put  in  motion 
from  the  Mississippi  to  the  tunnel  of  the  Rocky  mountains,  and  from 
thepost  on  the  Columbia  to  some  distance  beyond  Horse  Plain. 

This  consideration  gives  importance  to  the  Jocko  route,  which  is 
shorter  and  has  less  diflScult  work  than  the  Bitter  Root  route.  As- 
suming the  Jocko  route  as  a  basis,  the  line  could  be  extended  the  third 
year,  reliable  arrangements  having  been  made  to  throw  laborers  ahead 
and  accommodate  them  on  different  points,  to  the  crossing  of  Clark's 
fork,  by  the  Jocko  route. 

Thus,  allowing  two  years  for  locating,  in  three  years  a  iboioxi^ 
communication  could  be  established,  except  for  the  Unk  exleudati^^om 
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the  Rocky  mountain  tunnel  to  the  crossing  of  Clark's  fork,  a  distance 
of  about  one  hundred  and  fifty  niiles. 

The  wagon-road,  already  adverted  to  as  indispensable  along  the 
whole  hne,  should,  the  third  year,  be  constructed  into  a  first-class 
stage-road,  and  the  fourth  year,  with  the  sdd  of  stage-coaches  moving 
one  hundred  miles  a  day,  (perfectly  practicable  with  good  roads,  re- 
lays of  horses  every  ten  miles,  and  the  supplies  of  forage  which  the 
beautiful  valleys  of  the  St.  Mary's  alone  can  furnish,)  a  thorough  com- 
munication can  be  established  by  which  passengers  from  New  York  can 
reach  the  valley  of  the  Columbia  in  nine  and  San  Francisco  in  twelve 
days.  In  two  more  years  the  whole  line  will  be  opened  for  the  rail 
If  a  practicable  route  can  be  got  through  the  Cascades  with  the  short 
tunnel,  the  trunk-line  to  Puget's  sound  will  be  opened  at  the  same 
time.     If  with  the  long  tunnel,  one  year  more  will  oe  required. 

It  must  be  observed,  as  regards  these  two  tunnels,  they«ach  can  be 
operated  upon  in  nearly  equal  sections  ;  and  that,  as  regards  time,  the 
principal  difference  will  be  the  greater  length  of  that  shaft  of  the  loDg 
tunnel,  which  must  be  sunk  before  the  sections  are  operated  on. 

In  estimating  the  cost  of  the  road,  I  have,  from  the  Bois  des  Sioux  to 
the  Rocky  mountains,  added  twenty-five  per  cent,  to  the  cost  at  eastern 
prices,  and  thence  to  the  Pacific  forty  per  cent.  This  will  be  an 
ample  allowance  for  the  increased  price  of  labor  and  of  the  transporta- 
tion of  supplies. 

The  following  details  of  construction  are  the  basis  of  the  estimate: 
Tunnels  to  be  made  for  a  double  track,  and  have  a  cross  section  of 
'- .  The  gauge  of  the  road  to  be  six  feet.  The  road-bed  to  be  ele- 
vated four  feet  east  of  the  Rocky  mountains  and  three  feet  west  of  the 
mountains,  and  the  work  in  all  respects  to  be  of  the  most  substantial 
character.  The  weight  of  rail  to  be  seventy  pounds  to  the  yard.  The 
bridging  and  culverts  to  be  of^stone  or  duraole  timber. 

From  St.  Paul  to  the  Bois  des  Sioux: 

This  passes  essentially  through  a  prairie  and  well-wooded  country, 
with  no  expensive  bridging  or  culvert  masonry,  or  heavy  excavations 
and  embankments.  This  portion,  making  allowance  for  the  broad 
gauffe  and  increased  care  in  road-beds,  wifl  not  cost  more  than  existing 
roads  in  Illinois  and  Wisconsin. 

Estimate. 

240  miles,  at  $26,000  per  mile $6,000,000 

From  the  Bois  des  Sioux  to  the  crossing  of  Milk  river,  a  prairie 
region,  the  Coteau  du  Missouri  having  to  be  surmounted,  and  some 
care  in  the  Milk  river  valley  to  guard  against  fireshets,  and  in  providing 
.for  culverts  and  bridges : 
712  miles,  at  $40,000  per  mile $28,480,000 

From  the  crossing  of  Milk  river  to  the  Snake,  (point  where  the  roads 
down  the  Columbia  and  to  the  Snoqualme  Pass  fork,)  a  distance  of 
five  hundred  and  fourteen  miles,  about  one  hundred  and  fifty  mil^ 
will  involve  heavy  side  cutting,  much  of  it  in  rock.     The  remainder 
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will  pass  over  an  essentially  prairie  region,  though  at  times  a  rolling 

Jrairie.  This  estimate  is  for  the  line  of  Lewis  and  Clark's  Pass,  the 
ocko  and  Clark's  Fork  rivers.  Even  in  the  mountain  and  wooded 
region,  from  the  entrance  to  the  Mountain  Pass  to  the  crossing  of  the 
Spokane,  a  distance  of  three  hundred  and  fifty  miles,  more  than  two 
hundred  and  fifty  miles  is  along  prairie  or  regular  river  interval,  and 
less  than  one  hundred  miles  is  on  side  hills. 

For  the  difficult  work,  I  estimate  160  miles,  at  $100,000 

per  mile $15,000,000 

Remaining  work,  364  miles,  at  $45,000  pr  mile 16,380,000 

Tunnel   at  Lewis  and  Clark's  Pass,  (round  numbers,) 
13,675  feet,  at  $120  per  lineal  foot 1,650,000 

Total , 33,035,000 

From  the  point  of  forking  ot  the  two  roads,  to  Seattle  and  Snoqualme 
Pass,  the  distance  is  two  hundred  and  forty  miles,  which  may  be  sub- 
divided as  follows : 

Work  comparatively  light  firom  the  Snake  to  the  vicinity  of  Lake 
Kitchelas,  and  from  the  Snoqualme  falls  to  Seattle. 

193  miles,  at  $45,000  per  mile $8,685,000 

Intermediate  work,  excepting  line  of  tunnel^  40  miles,  at 

$100,000  per  mile 4,000,000 

Short  tunnel,  4,000  yards,  at  $375  per  yard  (round  num- 
bers)          1,500,000 

Long  tunnel,  11,840  yards,  about  $420  per  yard 5,000,000 

St  Paul  to  Bois  des  Sioux,  240  miles 6,000,000 

Bois  des  Sioux  to  crossing  of  Milk  river,  712  miles 28.-480,000 

Crossing  of  Milk  river  to  crossing  of  Columbia,  514  miles       33,035,000 
Crossing  of  Columbia  to  Seattle,  on  Puget's  sound,  240 
miles 17,685,000 

Coft  of  spur-Toadsy  reservoirs^  steamers  on  the  Columbiu  and  Missouri  rivers. 

Spur-road  to  St.  Paul $250,000 

Spur-road  to  Fort  Union,  and  depots 1,000,000 

Keservoirs,  aqueducts,  and  growth  of  wood 2,000,000 

Spur-road  to  Fort  Benton 1,000,000 

Keservoir  and  aqueducts,  Grizzly  Bear  lake 1,000,000 

Steamers  and  depots  on  the  Missouri 2,000,000 

Steamers  and  depots  on  the  Columbia 1,000,000 

8,250,000 


Depots  and  permanent  fixtures. 

Depot  at  St.  Paul -  $200,000 

Depot  at  Little  Falls  and  connexion  with  Lake  Superior  150,000 

Depot  at  general  plateau  of  the  Bois  des  Sioux 160,^^^ 
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Depot  in  the  vicinity  of  Fort  Union $200,000 

Depot  in  the  vicinity  of  Great  Falls  of  Missouri 200,000 

Depot  in  St.  Mary's  valley k 60,000 

Depot  near  crossing  of  the  Columbia 50,000 

•Depot  at  Puget  sound,  with  permanent  works  for  a  large 

travel 1,000,000 

Intermediate  stations,  with  equipments  for  wood  and 

water  conduits  and  connexions  with  aqueduct 1,000,000 

3,000,0§0 

A  detour  by  Cadotte's  Pass  would  increase  the  distance  some  two 
or  three  miles,  and  ihe  tunnel  about  two  miles  ;  the  increased  cost  would 
be  one  and  a  half  millions. 

The  line  of  the  Bitter  Root  would  add  to  the  expense  as  follows: 

Increased  length  of  line,  all  in  difficult  country,  seven 

miles,  at  $100,000  per  mile $700,000 

The  line  from  the  forking  of  the  two  routes  to  Vancouver  would  cost 
as  follows : 

From  the  forking  of  the  routes  to  the  Dalles,  133  miles,  at 

$60,000  per  mile $6,650,000 

From  the  Dalles  to  the  plain  near  Vancouver,  90  miles, 

at  $120,000  per  mile 10,800,000 

Add  for  depot  buildings  at  head  of  navigation  of  the 
Columbia,  depots  looking  to  a  connexion  with  the 
Willamette  and  intermediate  depots 260,000 

Total  cost  to  Vancouver,  223  miles 17,700,000 

From  the  plain  near  Vancouver,  to  Seattle,  on  Puget's 

sound,  172  miles,  at  $40,000  per  mile 6,880,000 

Add  for  intermediate  depots 160,000 

Total  cost  to  Seattle,  396  miles 24,730,000 


General  recapitulation. 

Cost  of  road  to  Seattle  by  the  Snoqualme  Pass,  using  the 

long  tunnel,  1,890  miles $96,460,000 

Cost  of  road  to  Seattle  by  the  Columbia  valley  and  the 

Cowlitz  river,  2,046  miles 103,496,000 

Cost  of  road  to  Vancouver,  1,873  miles 96,466,000 

Entire  system,  St.  Paul  to  the  Columbia,  with  branches 
down  the  Columbia  and  across  the  Cascades,  and  a 
connexion  from  Seattle  durect  to  the  Columbia  river, 
2,286  miles,  at  a  cost  of. 121,180,000 

To  above  add  for  engineering  and  contingencies 6,000,000 
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CHAPTER  XVI. 

Governmental  aid  in  connexion  with  the  construction  of  the  road — Indiam 

on  the  route. 

Incidental  aids  to  the  construction  of  the  road, — Government  aid  to  be 

Sven  to  all  through  roads  in  grams  of  alternate  sections  of  land,  with 
e  usual  restrictions.  The  road  should  not,  however,  be  a  government 
road,  maintained  and  managed  by  the  general  government.  It  will 
only  entail  great  expenditure,  lead  to  delay,  and  call  into  exercise  a 
power  deemed  by  many  to  be  unconstitutional.  The  road  to  be  built 
oy  private  enterprise ;  the  business  capacity,  great  skill  developed  in 
capitalists,  engineers  and  contractors,  by  our  railroad  experience,  availed 
of,  and  the  whole  operation  to  be  pushed  with  vigor;  Irish  laborers  in 
the  eastern  portion,  laborers  from  the  Sandwich  Islands  and  China  in 
the  western ;  railroad  iron  to  be  brought  to  the  road  by  the  connexion 
with  Lake  Superior;  every  eflfort  made  to  promote  settlement  on  the 
road,  to  fumisn  supplies,  and  cause  a  way-travel  to  spring  up. 

The  cost  of  the  road  will  be  greatly  diminished  by  grants  of  land 
being  availed  of  to  encourage  colonization,  and  the  methods  adopted 
by  the  contractors  to  maintam  the  working  force  and  procure  supplies. 
The  supplies  of  meat  for  all  the  laborers  on  the  line  east  of  the  moun- 
tains, except  for  the  portion  east  of  the  Bois  des  Sioux,  will  be  furnished 
hrom  the  plains.  The  itiexhaustible  herds  of  buffalo  will  supply 
amply  the  whole  force  till  the  road  is  completed.  The  Red  river 
hunters,  two  thousand  men,  five  thousand  men,  women,  and  children, 
and  eighteen  hundred  carts,  range  from  the  Mouse  River  valley  to  the 
Red  River  of  the  North, and  each  year  in  June  and  July,  and  again  in 
October  and  November,  carry  off  to  the  settlements  at  Pembina,  and 
.  in  English  territory,  at  least  2,500,000  pounds  of  buffalo  meet,  dried,  or 
in  the  shape  of  pemican.  These  people  are  simple-hearted,  honest, 
and  industrious,  and  would  make  good  citizens.  They  are  well  affected 
towards  the  American  government;  would,  if  the  furnishing  of  the 
meat  was  intrusted  to  them,  settle  on  our  soil;  and  they  could,  >^th 
ease,  for  many  years,  supply  a  much  larger  amount  of  meat,  and  at 
very  moderate  rates.  The  Indians  of  western  Minnesota,  the  Gros  Ven- 
tres, and  the  Blackfeet,  would  also  supply  considerable  quantities. 
The  laborers  with  their  families  should  be  induced  to  settle  on  the  line 
of  the  road;  and  the  company,  in  the  disposition  of  their  grants,  should 
give  to  them  and  to  settlers  small  lots  contiguous  to  those  reserved  by 
government,  which  would  thus  be  in  demand,  and  could  be  sold  at  an 
early  period  at  remunerative  rates.  Soon  population  would  increase, 
a  thoroughfare  be  opened,  and  the  company's  reserved  lots  could  be 
disposed  of  to  settlers  at  a  considerable  advance.  I  would  recom- 
mend that  the  working  force,  once  on  the  line  of  the  road,  be  kept 
there  with  their  families  throughout  the  year,  and  thus,  by  a  course 
similar  to  the  above,  they  be  induced  to  settle.  This  course  once  car- 
ried out,  laborers  would  offer  for  the  work  in  suitable  numbers,  and, 
on  the  completion  of  the  road,  there  would  be  flourishing  settlements 
on  the  entire  line. 
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But  in  an  incidental  way,  under  the  acknowledged  sphere  of  actk)n 
of  the  general  government,  aid  can  be  furnished  these  roads. 

As  preliminary  to  the  subject  of.  governmental  action,  the  foilowing 
observations  are  submitted  in  reference  to  the'  Indian,  tribes  on  the 
route  of  the  exploration : 

The  Indians  on  the  line  of  the  route  are  the  Chippewas,  Winneba- 
goes,  Sioux,  Assiniboins,  Crees,  Gros  Ventres,  Bloods,  Piegans,  Black- 
feet,  and  Crows ;  and  west  of  the  mountains,  the  Flalheads,  Koote- 
naies,  Pend  d'Oreilles,  Coeur  d'Alenes,  Spokanes,  Nez  Perces,  Peluses^ 
Cayuses,  Wallah-Wallahs,  Dalles,  Cascades,  Klikitats,  Yakimas, 
Pisquouse,  Okinakaines,  Colvilles,  and  some  forty  tribes  west  of  the 
Cascade  mountains.  The  only  white  inhabitants  are  the  traders  and 
employes   ot  the  fur  companies,  licensed  traders  in  the  unorganized 

S>rtion  of  the  Territory.  East  of  the  Cascades,  the  employes  of  tbe 
udson's  Bay  Company,  and  the  Red  river  half-breeds  living  near  the 
boundary  Une  and  near  Red  river,  a  portion  in  American  and  a  poitioQ 
in  English  territory. 

During  the  whole  course  of  the  exploration  the  Indians  were  uni- 
formly friendly,  and  not  a  single  diflSculty  in.  all  these  extended  opera- 
tSons  occurred.  They  were  met  in  council  throughout  the  route,  and 
jresents  were  given  to  them  with  kind  words  from  the  great  father. 
Our  intercourse  with  the  several  tribes  of  the  Blackfeet  nation  Vr'as 
especially  of  the  most  cordial  character,  and  for  the  last  ten  years 
have  the  traders  of  the  fiir  company  gone  alone  into  their  camps  with 
large  quantities  of  goods  in  entire  safety.  These  Blackfeet  may  be 
considered  the  Arabs  of  the  North.  They  having  the  adventurous  spirit 
of  that  ancient  people,  make  long  journeys  in  quest  of  spoils  or  scalps, 
and  extend  their  depredations  to  Hnake  river,  to  the  emigrant  trail,  and 
to  New  Mexico.  Bringing  a  portion  of  them  into  council  at  Fort 
Benton,  they  promised,  individually,  to  cease  sending  their  war  parties 
against  other  tribes,  and  to  respect  all  whites  travelling  througn  their . 
country,  and  to  use  their  influence  to  induce  the  whole  nation  to  do 
likewise. 

This  promise  has  been  respected,  and  the  chiefs  present  at  the 
coiyicil  have  used  their  utmost  influence  to  dissuade  their  young  men 
from  going  to  war.  Yet  for  many  years  there  have  not  been  so  manj 
in  the  tribe,  many  alleging  that  this  year  will  be  their  last  opportunity 
to  steal  horses,  and  they  must  make  the  most  of  it.  Should  a  council 
be  held  at  or  near  Fort  Benton  for  a  general  pacification  of  the  Indian 
tribes  on  both  sides  of  the  Rocky  mountains,  not  included  in  existing 
arrangements,  I  am  satisfied  that,  with  the  support  ot  the  military 
force,  it  will,  in  connexion  with  subsequent  measures,  tend  to  reclaim 
them  and  make  of  them  useful  members  of  the  State.  In  the  inter- 
views which  Mr.  Doty,  in  charge  of  the  meteorological  post  at  Fort 
Benton,  has  had  with  them  at  their  camps  in  the  vicinity  of  that 
place,  it  will  be  seen  they  are  exceedingly  pleased  both  with  the 
council  and  the  idea  of  a  farm.  The  improvement  which  has  already 
taken  place  in  their  general  character  is  the  guarantee  of  continued 
improvement. 

I  concur  with  the  views  of  Doty,  given  in  the  Indian  portion  of  4is 
report,  to  which  I  will  call  your  particular  attention.     At  this  moment 


H.   Doc.  129.  89 

it  is  certain  a  man  can  go  about  throughout  their  territory  without 
molestation,  except  iu  the  contingency  of  being  mistaken  at  night  for 
an  Indian. 

The  report  of  Lieutenant  MuUan  will  be  found  full  of  interest  in 
reference  to  the  honest  and  brave  Indians  immediately  west  of  the 
Rocky  mountains,  and  I  cannot  but  respond  to  all  the  warmth  and 
energy  of  his  appeal  to  the  government  for  their  protection.  Not  doubt- 
ing that  a  council  will  be  held,  they  bear  in  patience  every  injury ;  and 
the  return  of  three  horses  belonging  to  Mr.  Doty's  train,  taken  by 
mistake  in  reprisals  for  horses  stolen  by  the  Blackfeet,  by  the  Pend 
d'Oreille  chief  and  five  men,  I  look  upon  as  an  act  of  heroism.  They 
travelled  five  days  through  Blackfeet  war  parties,  and  delivered  them 
op  at  Fort  Benton,  asking  no  reward,  and  expressing  much  sorrow  and 
shame  at  the  act ;  and  this  was  done  by  the  unanimous  vote  of  the 
whole  tribe  in  council.  Nearly  all  the  Indians  east  of  the  Cascades 
are  sincere  Christians,  mostly  Catholics ;  but  the  Spokanes  and  a  part 
of  the  Nez  Perces  are  Protestants.  The  interesting  report  of  Mr.  Gibbs 
to  Captain  McClelian,  in  charge  of  the  exploration  and  survey  of  the 
Cascades,  will,  in  connexion  with  the  reports  of  Dr.  Suckley,  Lieuten- 
ant Mullan,  and  Mr.  Doty,  give  a  good  general  view  of  the  Indians  on 
the  route  fi-om  the  Blackfeet  nation  to  the  Pacific. 

It  may  be  remarked,  however,  that  the  exploration  has  had  extraordi- 
nary facilities  for  collecting  information  in  relation  to  the  Indian  tribes, 
and  has  enabled  me  to  come  to  conclusions  in  reference  to  the  gene- 
ral policy  that  should  be  pursued  towards  them.  The  mountain  In- 
dians differ  entirely  in  their  character  and  habits  from  those  of  the 
streams  and  the  shores  of  the  ocean.  The  latter  subsist  on  fish  and 
berries,  raising  some  potatoes,  but  owning  few  horses  or  cattle.  They 
are  debased  in  character,  and  are  rapidly  reducing  in  numbers  in  con- 
sequence of  their  vices  and  their  penury.  The  mountain  Indians,  in- 
cluding all  east  of  the  Cascades  except  those  of  the  lower  Columbia, 
own  horses  and  cattle,  have  small  crops  of  wheat,  as  well  as  potatoes, 
are  moral  in  their  habits — polygamy  having  been  abandoned  by  a  ma- 
jority of  the  tribes — and  for  subsistence  depend  in  part  upon  the  chase, 
resurting  to  the  plains  east  of  the  Missouri  for  the  meat  of  the  buffalo. 
Large  numbers  of  them  are  expert  hunters,  particularly  the  Flatheads, 
Nez  Perces,  Coeur  d' Alenes,  Pend  d'Oreilles,  and  Spokanes.  Nearly  all 
the  country,  indeed,  east  of  the  Cascades,  is  a  good  grazing  country, 
and  most  of  it  is  well  adapted  to  agriculture.  My  own  personal  obser- 
vations were  quite  considerable  in  this  respect,  including  the  country 
occupied  by  the  Flatheads,  Coeur  d'Alenes,  Spokanes,  and  the  country 
thence  to  Colville,  and  that  occupied  by  the  Wallah- Wallahs.  Actual 
settlers  invariably  speak  well  of  the  country  occupied  by  them — 
the  St.  Mary's,  Colville,  Spokane,  Wallah-Wallah  valleys,  and  the 
region  near  the  valleys  of  the  Yakima  and  its  tributaries.  The  desire 
of  the  Nez  Perces  and  Spokanes  for  a  grist-mill  in  their  territories, 
towards  which  each  family  has  offered  to  contribute  a  horse,  is  the 
most  significant  exemplification  of  their  desire  to  till  the  soil.  Some 
of  the  same  Indians  east  of  the  Cascades  are  very  poor,  especially  the 
Kootenaies;   and  the  project  ot   introducing  salmon  into  the  upper 
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Columbia  by  blasting  a  race-way,  suggested  by  Dr.  Suckley,  is  wortby 
of  special  attention.  The  Pend  d'Oreilles  and  Coeur  d'Alenes  subsist 
mucn  upon  deer,  the  former  taking  in  one  hunt,  in  the  winter  of  1852-'3, 
eight  hundred,  and  the  latter  four  hundred  and  fifiy.  The  straits  to 
which  these  Indians  will  be  reduced  in  two  years,  by  the  entire  dis- 
appearance of  game,  is  referred  to  by  Dr.  Suckley,  and  measures 
ought  not  to  be  put  off  to  provide  for  them.  Several  of  these  tribes 
are  rich  in  horses  and  caille,  and  are  famous  for  their  rapid  movements. 
A  Blackfoot  brave,  "the  white  man's  hare,"  told  me,  on  the  Big  Muddy 
river,  that  he  stole  the  first  Flathead  horse  he  came  across — ^it  was  sure 
to  be  a  good  one.  They  own  still  many  good  horses,  though  their  num- 
ber and  quality  have  been  reduced  in  consequence  of  their  losses.  The 
Nez  Perces  are  rich,  both  in  horses  and  in  cattle ;  and  the  hospitable 
reception  they  extended  to  the  members  of  the  exploration  passing 
through  their  country,  taking  care  of  a  man  lost  from  Lieutenant  Macfee- 
ly's  party,  binding  up  his  wounds,  and  giving  him  the  means  of  reach- 
ing the  nearest  settler,  Mr.  Craig^  and  receiving  into  their  lodges  for 
some  days  the  members  of  Mr.  Tinkham's  party,  after  their  arduous 
winter  examination  of  the  snows  of  the  Bitter  Root,  show  that  tbey 
are  still  the  good  Indians  of  the  time  of  Lewis  and  Clark. 

The  Assiniboins,  east  of  the  Blackfoot  nation,  have  been  steadily 
improving  in  character  since  the  treaty  of  Laramie,  and  now  sustain  an 
excellent  reputation;  they  previously  were  considered  incorrigible 
thieves.  My  express  to  Fort  Union  were  hospitably  entertained  by 
them,  provided  with  a  lodge,  their  horses,  saddles,  and  other  heavy 
articles  placed  in  safe  hands ;  but  they  were  advised  to  look  after  their 
smaller  things,  as  the  little  children  might,  not  be  able  to  keep  their 
hands  off  them. 

1  met  the  Assiniboins  in  council  at  a  large  camp  about  one  hun- 
dred and  fifteen  miles  east  of  Fort  Union,  and  received  the  strongest 
assurances  of  their  friendly  disposition.  They  complained  of  their 
hunting-ground  being  restricted  by  the  Red  river  half-breeds,  against 
whom  they  asked  the  protection  of  the  government;  and  that,  in  con- 
sequence, they  found  diflSculty  in  getting  game  for  their  subsistence 
through  the  entire  year.  The  Assiniboins  range  from  the  Mouse 
River  valley  to  the  Big  Muddy  river,  or  probably  to  the  mouth  of  Milk 
river. 

The  Red  river  half-breeds  range  in  the  country  from  east  of  the  Red 
river  to  the  Mouse  River  valley,  and  going  in  large  parlies,  they  severely 
restrict  the  means  of  subsistence  of  the  Assiniboins  and  the  Sioux. 
They  are  generally  accompanied  by  small  numbers  of  friendly  In- 
dians— Chippewas,  Crees,  and  occasionally  an  Assiniboin.  They 
were  met  on  the  large  bend  of  the  Shayenne  river,  that  rises  south  of 
the  Minnewakan  lake,  between  the  Mouse  river  and  the 

A  third  party  was  also  on  the  plains.  They  are  a  simple-minded, 
honest,  and  industrious  population.  They^  are  attended  by  the  priests 
and  ministers  of  relidon,  and  make  it  a  principle  to  rest  on  the  Saobatb. 
Their  attention  to  their  religious  duties  on  these  plains  is  one  of  the 
most  striking  characteristics  of  this  primitive  population.  They  make 
two  hunts  each  year,  leaving  sr  portion  of  their  numbers  at  home  to  take 
care  of  their  houses  and  farms;  once  from  the  middle  of  June  to  the 
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middle  of  August,  when  they  make  pemican,  and  dry  meat,  and  pre- 
pare the  skin  of  the  buffalo  for  lodges  and  moccasins ;  and  again  from 
the  middle  of  September  to  the  middle  of  November,  when,  beside  the 
pemican  and  dried  meat,  the  skin  is  dried  into  robes. 

1  estimate  that  four  months  each  year  two  thousand  hunters,  three 
thousand  women  and  children,  and  eighteen  hundred  carts  are  on  the 
plains,  and  estimating  the  load  of  a  cart  at  eight  hundred  pounds,  and 
allowing  three  hundred  carts  for  luggage,  that  twelve  hundred  tons  of 
meat,  skins,  and  furs,  is  their  product  of  the  chase. 

I  had  very  free  intercourse  with  the  governors  and  prominent  men  of 
both  bands,  who  expressed  a  strong  attachment  to  the  American  gov- 
ernment, and  a  great  desire  to  settle  permanently  on  American  soil.  I 
am  satisfied  they  would  make  good  citizens.  I  have  collected  a  large 
amount  of  valuable  information  in  reference  to  their  history,  modes  of 
life,  and  with  illustrations  by  the  artist,  which  will  appear  in  the  elabo- 
rate report. 

The  Indians  referred  to  by  Mr.  Gibbs,  in  his  report,  as  the  Upper 
Pend  d'Oreilles,  have  been  formed  at  a  comparatively  recent  period 
under  Ambrose  as  their  chief,  and  are  known  as  the  Kalispel  or  Kalis- 
pelms.  They  consist  of  a  number  of  wandering  families,  composed 
of  Spokanes,  Kalispelms  proper,  and  Flatheads,  who,  having  inter- 
mamed,  have  formed  a  haoit  of  sojourning  inlheigeneral  vicinity  of  the 
Horse  and  Camas  plains,  on  Clark's  fork,  during  their  annual  migra- 
tions to  and  from  the  buffalo  hunting  grounds.  They  have  about  forty 
lodges,  numbering  some  two  hundred  and  eighty  inhabitants. 
I  The  Kahspelms  proper,  Pend  d'Oreilles,  have  Victor  for  their 
chief,  and  have  sixty  lodges,  or  about  four  hundred  and  twenty  inhabi- 
ants.  This  estimate  is  lower  than  that  of  Mr.  Gibbs,  but  may  be  re- 
Wd  on.  For  much  valuable  information  in  reference  to  these  Indians, 
the  CathoUc  mission  established  among  thtm,  I  will  reler  you  to 
:;tor  Buckley's  report. 

The  Coeur  d' Alene  Indians  are  under-estimated  by  all  the  authorities. 
py  have  some  seventy  lodges,  and  number  about  five  hundred  in- 
^itants.     They  are  much  mdebted  to  the  good  fathers  for  making 
Biderable  progress  in  agriculture.     They  have  abandoned  polygamy, 
been  taught  the  rudiments  of  Christianity,  and  are  greatly  improved 
[leir  morals,  and  in  the  comforts  of  life.    It  is  indeed  extraordinary 
the  fathers  have  done  at  the  Coeur  d'Alene  mission.     It  is  on  the 
d' Alene  river,  about  thirty  miles  from  the  base  of  the  mountains, 
}me  miles  above  the  Coeur  d'Alene  lake.     They  have  a 

lid  church,  nearly  finished,  by  the  labor  of  the  fathers,  laymen, 
Ddians,  a  large  barn,  a  horse-mill  for  flour,  a  small  range  of  build- 
er the  accommodation  of  the  priests  and  laymen,  a  store-room,  a 
It  dairy-room,  a  cook-room,  and  good  arrangements  for  their  pigs 
kttle.     They  are  putting  up  a  new  range  of  quarters,  and  the  In- 
Tiave  some  twelve  comfortable  log-cabins.     The  church  was  de- 
hy  the  superior  of  the  mission,  Pere  Avili,  a  man  of  skill  as  an 
Ct,  and  undoubtedly,  judging  from  his  well-thumbed  books,  of 
jaccomplishments.     Pere  Gazzoli  showed  me  his  several  designs 
jihar,  all  of  them  characterized  hy  good  taste  and  harmony  of 
on.     The  church,  as  a  specimen  of'^architecture,  would  do  credit 
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to  any  one,  and  has  been  faithfully  sketched  by  our  artist,  Mr.  Stanley 
The  massive  timbers  supporting  the  altar  were  from  larch  trees  fiv< 
feet  in  diameter,  and  were  raised  to  their  place  by  the  Indians,  with  tb 
aid  simply  of  a  pulley  and  rope. 

They  have  a  large  cultivated  field  of  some  two  hundred  acres,  and  j 
prairie  of  from  two  to  three  thousand  acres.     They  own  a  hundre( 

Eigs,  eight  yokes  of  oxen,  twenty  cows,  and  a  liberal  proportion  o 
orses,  mules,  and  young  animals. 

The  Indians  have  learned  to  plough,  sow,  till  the  soil  generally 
milk  cows,  (with  both  hands,)  and  do  all  the  duties  incident  to  a  farm 
They  are,  some  of  them,  expert  wood-cutters ;  and  I  saw  at  work, 
getting  in  the  harvest,  some  tnirty  or  forty  Indians.  They  are  thinking 
of  cutting  out  a  good  trail  to  the  St.  Mary's  valley,  over  the  Coeur 
d'Alene  mountains,  on  the  route  passed  over  by  me.  They  need  ag- 
ricultural implements  and  seeds. 

The  country,  generally,  on  both  sides  of  the  Coeur  d'Alene  river  and 
lake,  is  rolling  and  beautiful.  It  is  interspersed  with  many  small 
prairies,  all  affording  excellent  grazing,  and  most  of  them  adapted  to 
crops.  The  rolling  country  could  be  easily  cleared,  and  would  yield 
excellent  wheat  and  vegetables.  I  have  no  question  that  all  the  coun- 
try from  the  falls  of  the  Coeur  d'Alene  to  the  lower  end  of  the  Pend 
d'Oreille  lake,  and  from  the  mission  for  some  distance  above  the  lake, 
a  region  of  three  or  four  thousand  square  miles,  is  adapted  to  grazing 
and  culture.  A  small  portion  will  be  overflowed  by  the  melting  of  the 
mountain  snows,  and  another  portion  will  be  occupied  by  mountain 
spurs  or  isolated  peaks,  capable  simply  of  furnishing  timber  and  fuel 

The  fathers  state  that  a  better  site  for  the  mission  is  furnished  by  a 
river  flowing  from  the  southeast  into  the  western  end  of  the  Coeur 
d'Alene  lake,  and  called  by  them  the  St.  Joseph's  river.  It  is  said  to 
be  larger  than  the  Coeur  d'Alene  river,  to  have  many  prairies  along  its 
banks,  and  the  country  generally  to  abound  in  wood,  grass,  and  water. 

The  Peluse  number  100  lodges  and  about  600  people,  and  are  in 
three  bands.  '  One  at  the  mouth  of  the  Peluse  river,  of  forty  lodges, 
under  Que-lap-tip,  head  chief,  and  Stow-yalt-se,  second  chief.  The 
second  band  of  twelve  lodges  under  So-ie,  on  the  north  bank  of  Snake 
river,  thirty  miles  below  the  mouth  of  the  Peluse ;  and  the  third  band 
at  the  mouth  of  Snake  river,  of  fifty  lodges,  under  Til-ka-icks. 

The  Flatheads  number  about  sixty  lodges,  but  many  of  them  are 
only  inhabited  by  old  women  anfl  their  daughters.  The  tribe  has 
been  almost  exterminated  by  the  Blackfeet,  and  the  mass  of  the  nation 
consist  of  Pend  d'Oreilles,  Spokanes,  Nez  Perces,  and  Iroquois.  1 
estimated  their  number  at  350.  Their  country  is  admirably  adapted  to 
grazing;  they  own  many  cattle,  which  they  corral  at  night;  have  al 
their  village  sixteen  log-houses,  and  many  have  small  patches  of  wheat 
and  vegetables.  Much  greater  advances  would  have  been  made  by 
them  in  agriculture,  had  it  not  been  for  their  entire  insecurity  from  the 
incursions  of  the  Blackfeet,  and  for  the  great  diminution  of  their  able- 
bodied  men.  Even  Victor,  during  the  last  season,  cached  the  remnant 
of  his  tribe,  and  a  fine  band  of  horses  reserved  for  the  winter  huntj 
while  the  bulk  of  his  tribe  were  on  the  Missouri  plains.  At  a  council 
held  at  Fort  Owen  the  Flatheads  pointed  out  to  me  six  or  seven  orphan 
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boys  whose  fathers  had  been,  within  two  or  three  years,  killed  by  the 
Blackfeet. 

In  a  general  meeting  of  the  tribe,  held  by  Lieutenant  Mullan,  they 
expressed  a  strong  desire  that  an  agent  should  live  among  them,  that 
they  should  be  furnished  with  agricultural  tools,  and  that  they  should 
be  protected  against  the  Blackfeet. 

1  he  necessity  of  an  agent  is  very  apparent.  The  agency  should  be 
established  near  Hell  Gate.  The  St.  Mary's  valley  is  not  simply  the 
borne  of  the  Flatheads;  it  is  the  thoroughfare  of  all  the  Indians  of 
Washington  who  hunt  the  Buffalo  on  the  Missouri  plains. 

Lieutenant  MuUan's  reports  of  November  18,  1853,  December  14, 
1853,  and  January  25,  1854,  are  referred  to  for  more  full  information. 
The  report  of  Dr.  Suckley  will  also  be  found  to  contain  much  valuable 
information  in  regard  to  these  interesting  Indians. 

The  Nez  Perces  were  met  on  the  plains  between  the  Muscle  Shell 
and  Yellowstone  by  Lieutenant  Mullan,  by  myself  at  the  St.  Mary's 
village,  by  myself  on  the  Coeur  d'Alene  trail,  and  by  Lieutenant 
Donelson  on  that  by  Clark's  fork,  in  October,  on  their  way  to  the 
plains  of  the  Missouri,  by  Mr.  Tinkham  on  his  return  from  Fort  fienton 
in  November,  and  again  by  him  in  their  own  country  on  the  Koos- 
koos-kia  river  in  December.  They  are  on  excellent  terms  with  the 
Flatheads,  Coeur  d'Alenes,  Spokanes,  Pend  d'Oceilles,  and  the  other 
Indians  of  the  Territory;  travel  and  hunt  together,  and  are  more  or  less 
intermarried  with  them.  They  undoubtedly  live  in  a  rich  and  inviting 
country. 

There  should  be  an  agency  established  ahiong  the  Blackfeet  near 
the  falls  of  the  Missouri,  and,  besides,  one  among  the  Flatheads  in  the 
St  Mary's  valley;  one  on  the  Spokane  plain,  for  the  Indians  between 
the  Cascades  and  Bitter  Root  mountains;  one  for  the  Indians  on  Puget's 
sound,  and  an  agency  or  sub-agency  (I  recommend  the  former)  among 
the  Nez  Perces,  and  also  among  the  Indians  on  the  lower  Columbia. 
Laws  should  be  passed  for  the  extinguishment  of  the  Indian  title,  and 
placing  the  Indians  in  reservations.  It  can  be  done  now  without  difl5- 
culty,  and  should  be  done  before  settlements  are  further  advanced. 
In  connexion  with  each  agency  there  should  be  one  or  more  farms. 

All  these  subjects  will  be  treated  more  fully  in  my  final  report,  and 
will  also  be  reported  on  to  the  proper  departments. 

Excluding  the  Indians  in  the  Territory  of  Minnesota,  the  Indians  on 
the  general  line  of  the  route  may  be  estimated  as  follows : 

East  of  the  Rocky  mountains.^^Blackfeet  nation. 


Gros  Ventres 

Bloods 

Piegans 

Bla!ckfeet 

Assiniboines,  Crees,  &c. 


Lodges. 

Warrior*. 

Total  No. 

360 

900 

2,520 

360 

876 

2,450 

350 

876 

2,460 

250 

626 

1,760 

400 

1,000 

2,800 

1,710  4,276  11,970 
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West  of  the  Bx>cky  mountains. 

Flatheads 60  360 

Kootenaies  and  Flatheads 400 

Pend  d'OreiUes  of  Upper  Lake 40  280 

Pend  d'Oreilles  of  Lower  Lake 60  420 

Coeur  d'Alenes 70  500 

Spokanes 600 

Nez  Perces 1 1,700 

Peluses 600 

Cayuses 120 

Wallah  WaJlahs 300 

Dallesband 200 

Cascades 36 

Klikitats 300 

Yakimas 600 

Pisquouse  and  Okinakaines ••.•  660 

Shvvoi-el-pi,  or  Colville 600 

•     "^ 7,366 

West  of  the  Cascades. 

Indians  on  the  Columbia  river ..••             656 

Coast  from   mouth  of  Columbia  to 

entrance  of  Straits  de  Fuca ....  -  960 

Straits  de  Fuca 920 

West  shore,  Puget's  sound 636 

Nisqually 209 

Islands  and  east  shore  of  Sound 4,189 


The  numbers  of  the  four  tribes  of  the  Blackfeet  nation  are  taken 
from  Mr.  Doty's  enumeration.  It  is  less  thati  that  of  Mr.  Stanlejt 
who  visited  the  Piegans  in  September  last,  and  whose  estimate  of  the 
Piegans,  Bloods,  and  Blackfeet,  was  1,330  lodges,  and  13,300  souls; 
and  it  is  likewise  less  than  my  enumeration,  derived  from  consulting 
all  reliable  sources  of  information  in  the  upper  Missouri,  and  whicn 
made  the  four  tribes  of  the  Gros  Ventres,  Bloods,  Piegans,  and  Black- 
feet, amount  to  14,400,  or  6,230  more  than  the  estimate  of  Mr.  Doty. 
Mr.  Doty  has,  however,  had  the  opportunity  of  making  an  actual  count 
of  more  than  half  these  Indians,  and  his  estimate  cannot  be  far  from 
the  mark.     The  Assiniboins  and  Crees  are  an  estimate. 

It  is  with  great  satisfaction  I  submit  the  interesting  report  of  Mr' 
Gibbs,  Lieutenant  MuUan,  and  Mr.  Doty,  in  regard  to  Indian  matters, 
for  they  show  the  great  interest  taken  in  this  subject  by  the  officers  ol 
the  exploration;  the  thorough  manner  in  which  our  Indian  relations 
have  been  investigated ;  and  they  conclusively  rebut  any  presumpijoo 
prejudicial  to  the  route  as  a  practicable  route  for  a  railroad  growing 
out  of  any  supposed  hostilities  on  the  part  of  the  Indian  tribes*    I  ^ 
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not  consider  that  a  preliminary  report  furnishes  the  appropriate  occa* 
sion  to  go  into  any  examination  of  questions  of  Indian  policy,  or  de- 
tails of  Indian  administration,  further  than  the  general  views  which  I 
have  already  presented,  and  which  bear  upon  the  necessary  connexion 
subsisting  between  a  policy  and  an  administration  devolving  upon  one 
department  of  the  government  in  the  inception  and  repose,  another  in 
part,  at  least,  in  the  execution.  But  I  have  thought  it  best  to  submit 
the  reports  as  they  are,  in  order  to  bring  them  at  once  before  the  pub- 
lic, in  view  of  their  connexion  with  the  great  object  of  the  exploration, 
viz:  the  determining  the  whole  question  by  route,  grades,  snows,  ob- 
structions from  Indians,  reserving  the  full  experience  of  my  own  views, 
in  matters  purely  administrative,  to  my  reports  to  the  Indian  Bureau. 
The  settlement  of  Indian  matters  in  the  Territory  in  the  region  east  of 
the  mountains  has  become  urgent. 

The  attention  of  settlers  has  already  been  called  to  many  pleasant 
valleys,  both  east  and  west  of  the  Rocky  fountains,  and  between  the 
Cascades  and  the  Bitter  Root  mountains.  I  am  satisfied  a  portion  of 
the  emigration  to  Washington  and  Oregon  will,  after  this  year,  be  by 
the  passes  explored  under  my  direction.  A  good  connexion,  un- 
doubtedly, exists  between  these  passes  and  the  Platte,  which  will  not 
only  furnish  a  good  route,  but  a  snort  one. 

The  route,  after  the  first  wagons  have  passed  over,  will  indeed  be 
better;  grass  and  wood  more  abundant,  and  water  better;  distance 
less. 


CHAPTER  XVn. 


Establishment  of  military  posts — Extinguishment  of  Indian  title — Encourage* 
ment  to  be  given  to  settlements^^Wagon-^oads. 

t  1.  Estahlishmeni  of  military  posts.-^Two  posts  should  be  established — 
one  at  the  plateau  of  the  Bois  des  Sioux,  the  other  at  Fort  Benton.  These 
posts  should  consist  of  one  strong  battalion  (half  regiment)  of  mounted 
men,  with  a  battery  of  horse  artillery  and  one  of  mountam  howitzers, 
and  be  in  strength  sufficient  to  send  movable  columns  in  case  of  an 
Indian  disturbance.  In  connexion  with  these  posts,  inducements  should 
be  held  to  the  Red  river  half  breeds  to  settle  on  the  Red  River  of  the 
North  in  American  territory.  They  now  live  near  the  line,  partly  in 
American  and  partly  in  English  territory. 

The  central  position,  geographically,  of  the  Bois  des  Sioux,  and  its 
being  a  remarkable  key  to  all  the  railroad  routes  in  Minnesota,  has 
been  already  shown.  As  a  military  position,  it  is  quite  central  to  many 
Indian  tribes,  as  the  Chippewas,  Sioux,  Winnebagoes,  Assiniboins  and 
Crees.  As  a  necessary  precaution,  the  Red  river  half  breeds  always 
move  in  large  bands ;  a  corral  is  made  at  night  with  their  carts,  and 
guard  is  kept,  and  the  animals  carefully  enclosed  at  night.  It  is  not 
doubted  that  the  presence  of  a  military  post  at  that  place  would  re- 
movd  every  hostile  view  on  the  part  of  the  IndiatiS)  ^iid^'\\ki  "gtv^^^xi^^^ 
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and  a  small  distribution  of  presents,  the  Indians  could  be  induoed 
bring  the  fruits  of  the  chase  to  the  furtherance  of  the  support  of  ^-^ 
post,  and  of  building  the  road. 

Fort  Benton,  near  the  probable  head  of  navigation  of  the  Missour^^^j 
central  to  the  several  tribes  of  the  Blackfeet  nation,  to  the  Crows  ^jj 
the  tribes  west  of  the  mountains,  and  within  easy  reach  of  the  sev^/g/ 
practicable  crossings  of  the  Rocky  mountains.   A  post  could  be  veadilj 
selected  having  the  necessary  requisites  of  good  water,  grass,  and  Idnd 
for  tillage. 

There  would  be  no  special  necessity  of  a  post  west  of  the  mountains, 
in  consequence  of  the  docility  and  the  honesty  of  the  Indians.  Effi- 
cient and  upright  Indian  agents  will  be  able  to  see  that  their  rights  are 
respected,  and  that  they  regard  the  progress  of  the  work  without  sus- 
picion or  alarm.     This  leads  to  the  consideration  of — 

2.  The  extinguishment  of  the  Indian  title — \t  least  on  the  line  of  the 
road,  and  for  the  fertile  valleys  and  regions  in  connexion  with  it. 

In  Minnesota,  the  Indian  title  should  be  extinguished  entirely  in  the 
vicinity  of  and  east  of  the  Bois  des  Sioux,  from  south  of  the  Minnesota 
to  above  Little  Falls  on  the  Red  River  of  the  North ;  the  whole  of  the 
Mouse  River  valley,  the  valley  of  Milk  riv6r,  till  left  by  the  road;  the 
region  immediately  east  of  the  mountains,  from  the  sources  of  the  Teton 
to  the  forks  of  the  Missouri ;  the  whole  of  the  St.  Mary's  and  the  Flat- 
head valleys,  except  a  small  reservation  for  the  Flathead  Indians;  and, 
generally  speaking,  all  the  Indians  west  of  the  mountains,  both  in 
Washington  and  Ohegon,  should  be  placed  in  reservation,  and  the 
country  opened  to  settlement.  With  prudence,  judgment,  and  the  dis- 
play of  a  small  military  force,  no  difficulty  will  be  experienced  in  ac- 
complishing these  arrangements,  so  essential  to  the  construction  of  the 
road. 

3.  Encouragement  should  he  given  to  settlements. — Geographical  ex- 
plorations be  tbllowed  by  land  surveys.  It  is  not  doubted  that,  with 
an  energetic  land  system,  not  only  would  a  great  proportion  of  the  la- 
borers employed  in  the  construction  settle  on  the  line  of  the  road,  but 
that  the  adjacent  valleys,  and  even  distant  lateral  connexions,  thougt 
separated  by  considerable  mountain  spurs,  would  be  filled  up.  Thus 
the  valleys  north  of  the  Flathead  lake,  that  leading  to  Colville,  aiid 
many  in  the  Nez  Perces  and  Coeur  d'Alene  country,  could  smile  with 
cottages  and  yield  the  products  of  the  soil. 

The  grass  and  water  on  the  whole  route  may  be  considered  excel- 
lent, especially  in  the  Rocky  mountain  region. 

4.  Wagon-roads. — Independent  of  the  railroad,  it  is  recomraendecl 
that  wagon-roads  be  opened  immediately  connecting  the  Mississippi 
with  Puget's  sound  and  the  Columbia  river  by  the  northern  passes. 
In  appendix,  H.  27  to  H.  34,  are  given  itineraries  of  routes  from  St. 
Paul  to  Fort  Union;  from  Fort  Union  to  Fort  Benton — ^first,  bythe 
Milk  river,  and  second,  by  the  route  between  the  Milk  and  Missouri; 
from  Fort  Benton  to  the  St.  Mary's  valley ;  from  the  St.  Mary's  valley 
to  Fort  Benton  by  the  Marias  Pass ;  from  Fort  Benton  to  the  St.  Mai/^ 
valley  by  the  northern  Little  Blackfoot  trail;  from  the  St.  Mary's 
valley  to  Wallah- Wallah— first,  by  Clark's  fork,  and  second,  by  the 
Coeur  d'Alene  route  to  its  intersection  with  that  by  Clark's  fork,  and 
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ihat  by  the  southern  Nez  Perces  trail;  from  Wallah- Wallah  to  the 
Dalles  ;  from  Vancouver  to  Colville  along  the  eastern  slope  of  the  Cas- 
cades, including  the  two  passes  of  the  Cascades,  the  Nahchess  and  the 
Snoqualme  Pass,  and  the  entire  route  from  Wallah- Wallah  to  Steilacoom 
by  the  Snoqualme  Pass,  crossing  the  Columbia  above  the  mouth  of  the 
Yakima.  These  itineraries  are  quite  full,  giving  a  succinct  view  of 
the  country  and  diflSculties  of  each  day's  journey.  In  some  portions 
obstructions  exist  from  fallen  timber,  and  the  time  is  given  which  will  be 
required  to  overcome  them  by  a  resolute  party  of  ten  men,  having  their 
good  ox  teams,  their  side-hill  ploughs,  a  few  axes  and  other  imple- 
ments.    The  river  crossings  are  particularly  adverted  to. 


CHAPTER  XVm. 


Papers  annexed  to  the  report — Maps  accompanying  the  report — Field  re- 
maining  to  be  explored — Concluding  observations. 

The  following  papers  are  annexed  to  and  form  a  portion  of  the  re- 
port : 

A. — General  report. 

1.  Report  on  the  topography  of  the  route  from  the  Mississippi  river  Xo> 

the  Columbia,  by  Mr.  John  Lambert,  topographer  of  the  explb- 
ration. 

2.  Preliminary  notice  of  the  geology  of  the  country  explored,  by  Dr.. 

John  Evans,  geologist. 

3.  Medical  reports  of  Dr.  George  Suckley,  assistant  surgeon  United! 

States  army,  and  Dr.  J.  G.  Cooper,  surgeon  of  the  expedition. 

B. — Survey  of  the  Cascades. 

4.  Railroad  practicability  of  the  Cascades,  and  of  the  Mne  of  the  Sno-*- 

qualme  Pass,  by  Captain  George  B.  McCleUan,  corps  of  en- 
gineers United  Stales  army,  in  command  of  the  western  division. 
The  survey  of  the  Snoqualme  Pass  was  carried  by  Captain 
McClellan  up  the  valley  of  the  Yakima  to  three  miles-  west  of 
the  dividing  ridge. 

6.  Railroad  report  of  the  practicability  of  the  Snoqualme  Pass,  audi 
the  obstructions  to  be  apprehended  from  snow,  by  Mr.  A.  W. 
Tinkham.  Mr.  Tinkham  extended  the  survey  from  the  point  to 
which  it  had  been  carried  by  Captain  McClellan,  to  Seattle,  on« 
Pugei's  sound,  and  made  examinations  of  the  depth  of  snow  in 
the  month  of  January,  1854. 

6.  Report  of  Mr.  F.  W.  Lander,  civil  engineer,  on.  the  railroad  practi* 
cability  of  the  pass  of  the  Columbia  river.- 
7 
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C. — Genbral  reports  op  the  survey  op  the  Cascades. 

7.  General  report  of  Captain  George  B.  McClellan,  corps  of  engineers 

United  States  army,  in  command  of  the  western  division. 

8.  Topographical  report  of  Lieutenant  J.  K.  Duncan,  United  States 

army,  topographer  of  the  western  division. 

9.  Natural  history  report  of  Dr.  J.  G.  Cooper,  naturalist  of  the  western 

division. 

D. — Surveys  from  the  Mississippi  to  the  base  of  the  mountaiks. 

10.  Report  of  the  Dead  Colt  Hillock  line,  by  Lieutenant  C.  Grover, 

United  States  army. 

11.  Report  of  Mr.  F.  W.  Lander,  assistant  engineer,  of  the  crossings 

of  the  Mississippi. 

12.  Report  of  Mr.  A.  W.  Tinkham,  assistant  engineer,  of  his  recon- 

naissance of  the  "Three  Buttes,"  and  of  his  reconnaissance  on 
the  route. 

13.  Report  of  Dr.  John  Evans,  of  his  route  south  of  the  Missouri  and 

Yellowstone,  and  between  the  Milk  and  Missouri  rivers. 

E. — ^Navigability  of  the  Missouri. 

14.  Report  of  Liuetenant  A.  J.  Donelson,  corps  of  engineers  United 

States  army,  of  his  survey  of  the  Missouri  to  Fort  Union,  and 
of  his  reconnaissance  of  the  country  in  the  vicinity  of  Fort  Union 
between  the  White  Earth  and  Big  Muddy  rivers. 
16.  Report  of  Lieutenant  C.  Grover,  United  States  army,  of  his  sur- 
vey of  the  upper  Missouri  from  the  Great  Falls,  to  connect  ^itb 
the  survey  of  Lieutenant  Donelson. 

16.  Report  of  Lieutenalnt  R.  Saxton,  United  States  army,  of  his  trip 

in  a  keel-boat  from  Fort  Benton  to  Fort  Leavenworth,  and  of 
the  navigability  of  the  Missouri  river  by  steamers. 

F-~Surve,ys'from  the  eastern  base  of  the  mountains  to  tab 

Columbia. 

17.  Report  of  the  route  of  Lieut.  R.  Saxton,  U.  S.  A.,  from  the  Colum- 

bia valley  to  Fort  Owen,  and  thence  to  Fort  Benton. 
•18.  .Report  of  Lieut.  Donelson  as  to  the  railroad  practicability  of  ih^ 
.route  from  Fort  Benton,  by  Lewis  and  Clark's  and  Cadotte's 
Paases,  Blackfoot  trail,  the  Bitter  Root  and  Jocko  lines,  to  Clark's 
tfock,  and  thence  by  Clark's  fork  to  Wallah-Wallah,  with  the  sub- 
reports  of  Lieut.  R.  Arnold,  U.  S.  A.,  Mr.  F.  W.  Lander  and  Mr- 
A.  W.  Tirikham,  assistant  engineers. 

19.  Report  of  Mr.  A.  W.  Tinkman,  assistant  engineer,   as  to  the  rail- 

road practicability  of  the  line  of  the  Marias  Pass  of  the  north- 
ern Little  Blackfoot  trail  and  of  the  southern  Nez  Perces  trail. 

20.  Report  of  Dr.  John  Evans 'of  his  route  from  Fort  Benton  to  ^ 

lower  Columbia. 

21.  Report  of  Lieut.  Richard  Arnold,  U.  S.  A.,  of  his  route  from  the 

mouth  of  Clark's  fork,  by  Colville,  the  Grand  Coul(§e  and  ih^ 
mouth  of  Snake  river,  to  Wallah-Wallah. 
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22.  Report  of  Lieut.  R.  McFeeley,  D.  S.  A.,  of  his  return  from  Fort 
Owen  to  Wallah-Wallah. 

4  ' 

G. — Navigability  of  the  Columbia. 

23.  Report  of  Dr.  George  Suckley,  assistant  surgeon  U.  S.  A.,  of  his 

trip  in  a  canoe  from  Fort  Owen  down  the  Bitter  Root,  Clark's 
fork  and  Columbia  river,  to  Vancouver. 
Rocky  mountain  surveys,  by  Lieut.  John  Mullan,  U.  S.  A. 

24.  Report  of  an  exploration  from  Fort  Benion  to  the  Flathead  camp, 

beyond  the  Muscle  Shell  river,  and  thence  by  the  southern  Little 
Blackfoot  river  to  the  St.  Mary's  valley,  by  Lieut.  John  Mullan, 
U.  S.  A. 

25.  Report  of  an  exploration  from  Cantonment  Stevens  to  Fort  Hall 

and  back,  by  Lieut.  John  Mullan,  U.  S.  A. 

26.  Report  of  route  from  Cantonment  Stevens  to  Fort  Benton  and 

back,  by  Lieut.  John  Mullan,  U.  S.  A. 

H. — Itinerary. 

27.  Itinerary  of  the  route  from  St.  Paul's  to  Fort  Union,  prepared  b^ 

Mr.  Tinkham. 

28.  Itinerary  of  the  route  from  Fort  Union  to  Fort  Benton,  prepared  by 

Lieut.  Donelson. 

W.  Itinerary  of  the  route  from  Fort  Benton  by  Cadotte's  Pass,  the 
Jocko  river  and  Clark's  fort,  to  Wallah- Wallah,  with  an  estimate 
of  the  and  cost  of  making  a  practicable  wagon-road,  by 

Lieut.  Donelson. 

30.  Itinerary  of  the  route  from  Hell  Gate,  on  the  Coeur  d'Alene  mount- 
ains, to  the  Coeur  d'Alene  mission,  and  thence  to  the  intersection 
of  the  route  just  mentioned. 

31'  Itinerary  of  the  route  from  Fort  Benton,  by  the  northern  Blackfoot 
trail,  to  Fort  Owen. 

32.  Itinerary  of  the  route  from  Fort  Owen,  by  the  Jocko  river  Flat- 

head lake,  and  Marias  Pass,  to  Fort  Benton. 

33.  Itinerary  of  the  route  from  Fort  Owen,  by  the  southern  Nez  Perces 

trail,  to  Wallah-Wallah. 

34.  Itinerary  of  the  Cascades,  Captain  McClelland's  route,  prepared 

by  Mr.  J.  F.  Minter,  assistant  engineer. 

I. — General  climatology. 

^'  Report  of  Lieut.  L.  Mowry,  U.  S.  A.,  to  Capt.  George  B.  McClel- 

lan,  corps  of  engineers,  of  the  meteorology  of  the  Cascades. 
36.  Report  of  the  meteorology  of  the  route,  by  Lieut.  C.  Grover,  U.  S. 

A.,  from  Fort  Benton  to  Wallah-Wallah. 
^'  Report  of  Mr.  Tinkham  of  the  snows  of  the  Rocky  mountains  in 

Kovember,  of  the  Bitter  Root  in  December,  and  of  the  Cascades 

in  January,  1863. 
38.  Letter  of  the  Hon.  H.  M.  Rice,  and  extracts  from  letters  from  Hon. 

H.  H.  Sibley  and  A.  Culbertson,  fesq.,  as  to  the  winter  climate  of 

the  region  extending  from  the  Mississippi  river  to  the  base  of  the 

mountains. 
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For  much  additional  information  in  regard  to  snows,  see  the  seve- 
ral reports  of  Lieut.  MuUan. 

J. — Indian  affairs. 

39.  Report  of  Mr.  George  Gibbs  to  Capt.  McClellan  oa  the  Indiaa 

tribes  of  the  Territory  of  Washington. 

40.  Report  of  Lieutenant  John  Mullan,  U.  S.  A.,  on  the  Indian  tribes 

in  the  eastern  portion  of  Washington  Territory. 

41.  Reports  of  Mr.  James  Doty  on  the  Indian  tribes  of  the  Blackfoot 

nation. 

42.  Report  of  Mr.  J.  M.  Stanley's  visit  to  the  Piegan  camp  at  ihe 

Cypress  mountain. 

The  following  maps  accompany  this  report : 

1.  General  map:  scale,  si^zhnn^j  showing  the  connexion  between 
the  route  explored  and  existing  roads,  and  the  routes  still  requiring 
examination  to  determine  the  best  route,  and  its  connexions  with  the 
routes  to  the  south,  with  a  comparison  of  the  profiles  of  the  route  by 
the  northern  passes,  and  of  the  South  Pass,  by  Mr.  John  Lambert, 
topographer. 

2.  General  sketch  of  the  routes  explored:  scale,  -nnri"?nnr;  three  sheets, 
by  Mr.  John  Lambert,  topographer  of  the  expedition. 

3.  Map  of  the  Cascades :  scale,  4oi(^6d  5'  by  Lieutenant  J.  K.  Duncan, 
United  Stales  army,  under  the  orders  of  Captain  George  B.  McClel- 
lan, corps  of  engineers. 

4.  Map  showing  the  several  barometric  profiles,  with  comparisons  of 
such  as  come  into  competition. 

5.  Sketch  of  the  tunnels  required  on  the  several  lines. 

'  The  result,  therefore,  of  the  year's  exploration  has  been  to  establish 
the  practicability  of  the  northern  route  ;  but  it  is  not  believed  that  the 
best  route  has  been  ascertained ;  and  it  is  known  that  only  the  mate- 
rials have  been  collected  of  a  very  general  estimate  of  the  cost  of  the 
road.  An  approximate  estimate  can  b^  made  by  throwing  the  whole 
distance  into  parts,  having  a  common  character,  referring  them  to  sim- 
ilar roads  in  the  States  of  which  the  cost  is  known  ;  and  thereby,  by 
making  a  proper  allowance  for  the  chanfi^es  of  circumstances,  as  the  in- 
creased price  of  labor,  and  the  expense  mcident  to  operating  on  a  long 
line,  and  in  a  new  country,  arrive  at  the  cost  of  the  road. 

It  is  important,  however,  that  the  field  should  be  extended  to  em- 
brace all  probable  routes,  that  the  best  route  should  then  be  selecied, 
and  that  detailed  instrumental  surveys  be  made  to  ascertain  the  cost, 
and  determine  the  best  plan  of  construction. 

The  greatest  western  development  of  roads  is  now  in  Missouri  and 
Iowa,  two  roads  being  under  construction  in  the  former,  and  one  in  tbe 
latter  State,  extending  to  their  western  boundaries ;  and  an  additioDal 
road  being  projected,  and  soon  to  be  placed  under  construction  in  Iowa, 
from  Rock  Island  to  Council  Bluffs,  and  connecting  with  the  roa" 
on  which  the  cars  now  run  from  Chicago  to  Rock  Island. 

Roads  are  also  extending  from  Chicago  and  Milwaukie  lo  points  on 
the  Mississippi,  from  Rock  Island  to  St.  Paul's,  and  to  the  Fond  i^ 
Lac  of  Lake  Superior  and  Green  Bay. 
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An  examination  of  the  maps  will  show  that  if  the  Black  Hills  are 
practicable  for  roads,  that  Hell  Gate  passes  are  in  most  admirable 
connexion  both  with  the  roads  of  Missouri  and  Iowa,  say  at  Council 
Bluffs,  and  with  the  roads  from  the  Great  Lakes,  moving  through  Min- 
nesota and  centering  in  the  grand  plateau  of  the  Bois  des  Sioux. 

These  examinations,  therefore,  become  of  great  consequence :  first, 
from  the  Bois  des  Sioux  across  the  Missouri,  through  the  Black  Hills  to 
the  general  region  between  the  Yellowstone  and  Missouri,  and  thence 
to  the  best  of  the  Hell  Gate  passes,  (one  is  known  to  be  practicable  for 
a  railroad ; )  and  second,  from  the  western  frontier  of  Iowa  and  Mis- 
souri, through  the  Sioux  hills,  and  uniting  with  the  route  from  the  Bois 
des  Sioux  and  entering  the  pass  together. 

The  Black  Hills  are  not  as  formidable  as  they  are  represented  on  the 
map;  on  the  contrary,  quite  an  extensive  region  examined  by  Dr. 
Evans,  the  geologist  of  the  expedition,  south  of  the  Missouri  and  Yel- 
lowstone, showed  that  the  region  was  an  elevated  prairie ;  and  infor- 
mation has  been  received  from  reliable  sources  that  the  country  is  al- 
most exclusively  praii;ie  in  a  staight  line  from  the  Hell  Gate  passes  to 
Council  Bluffs. 

Lieutenant  MuUan  writes  me  from  the  St.  Mary's  valley  that  this  is 
the  opinion  of  his  interpreter,  Gabriel,  and  that  he  has  received  similar 
information  from  a  trapper  who  was  familiar  with  the  country.  Major 
Ebbels,  of  San  Francisco,  a  very  intelligent  gentleman,  and  who  was  in 
the  employ  of  the  fur  company  for  many  years,  assures  me  that  the 
bills  are  inconsiderable,  and  would  not  be  an  obstacle. 

From  the  results  of  Dr.  Evans's  survey,  I  feel  disposed  to  give  much 
weight  to  the  information  thus  derived  from  Lieutenant  MuUan  and 
Major  Ebbels,  and  will  therefore  propose,  in  the  event  of  the  continuance 
of  the  survey,  that  these  routes  be  explored. 

Should  they  prove  practicable,  the  northern  route  to  the  head  of  nav- 
igation of  the  Mississippi,  and  to  the  Great  Lakes,  will  be  abridged  about 
one  hundred  miles.  The  whole  road,  assuming  St.  Paul's  and  the  Fond 
du  Lac  of  Lake  Superior  as  the  starting  points,  will  be  between  the 
45th  and  48lh  degrees  of  latitude.  The  distance  from  Seattle  by  the 
Snoqualme  Pass,  to  Fond  du  Lac,  to  St.  Paul's  and  to  Chicago,  will  be 
reduced  from  1,905,  1,892,  2,215,  to  1,805,  1,792,  and  2,115  miles, 
respectively. 

The  route  to  Council  Bluffs,  to  Chicago  and  generally  to  the  roads 
of  Iowa  and  Missouri,  will  be  reduced  some  200  miles  on  that  by  the 
South  Pass,  and  making  the  distances  from  Seattle  to  Council  Bluffs 
and  to  Chicago  1,670,  and  2,128  miles  by  the  Hell  Gate  passes,  and 
1,992  and  2,450  miles  by  the  South  Pass. 

So  much  for  the  importance  of  these  two  examinations  coming 
within  the  scope  of  that  clause  of  my  instructions  authorizing  me  to 
despatch  the  force  not  required  west  of  the  Rocky  mountains  homeward 
by  new  routes.  At  Fort  Benton,  if  there  had  been  animals  to  spare,  I 
should  have  despatched  a  party  to  the  Platte  to  examine  one  of  the 
routes.  My  attention  had  been  drawn  to  it  before  leaving  Washington 
city. 

Besides  which,  there  should  be  an  exploration  of  the  Snake  river 
and  its  western  tributaries,  and  of  the  Rx)cky  mownVaAiv^^  feoox  ^^ 
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South  Pass  lo  the  49th  parallel,  so  far  as  may  not  be  completed  by  the 
labors  of  Lieutenant  MuUan.  The  relations  of  the  Salt  Lake  settlement 
with  the  region  north  of  the  Rocky  mountains  should  be  thoroughly 
established. 

The  country  should  be  explored  from  the  Columbia  lakes  to  the 
waters  of  San  Francisco  bay,  to  determine  the  best  connexion  between 
a  road  having  its  terminus  in  the  Columbia  valley  and  Puget's  sound, 
and  roads  having  their  terminus  on  the  waters  of  San  Francisco  bay. 
It  is  a  question  whether  this  connexion  can  best  be  made  west  of  the 
Cascades  from  the  valley  of  the  Willamette  to  that  of  the  Sacramento, 
or  east  of  the  Cascades.  I  will  propose  an  exploration  to  determine 
the  practicability  of  connecting,  by  a  railroad,  the  two  great  valleys  of 
the  Willamette  and  the  Sacramento. 

The  relations  of  the  Great  Salt  Lake  region,  both  with  the  waters  of 
San  Francisco  bay  and  the  Columbia  valley,  should  be  ascertained. 

I  will  also  recommend,  most  earnestly,  an  instrumental  survey  of 
the  two  routes  by  the  Columbia  valley,  and  the  Snoqualme  Pass  to 
the  Sound,  of  the  pass  or  passes  in  the  Rocky  mountains,  giving  the 
best  connexion  with  the  Great  Lakes  and  the  head  of  navigation  of  the 
Mississippi,  and  the  roads  now  running  through  Iowa  and  Missouri,  of 
different  intermediate  parts,  and  of  collecting  such  other  information  as 
will  test  the  relative  practicability  of  routes,  give  the  means  of  making 
an  estimate  of  the  cost,  plan  of  construction,  and  the  time  lo  build  the 
road. 

In  closing  this  report  I  will  respectfully  call  the  attention  of  the 
department  to  the  several  accompanying  reports,  which  will  be  found 
to  preselit  accurately  the  many  routes  of  the  field  of  exploration.  They 
are  all  creditable  to  the  writers,  and  many  of  them  are  remarkably 
able.  The  reports  of  Captain  McClellan  will  show  with  what  abilin^ 
and  success  the  extended  explorations  of  the  Cascades  was  conducted, 
and  the  great  contribution  it  has  afforded  to  the  almost  hitherto  un- 
known geography  of  that  region  of  country. 

His  remarks  in  commendation  of  his  party  have  my  most  hearty 
concurrence.  The  topographical  report  of  Mr.  John  Lambert  shows 
him  to  be  as  successful  with  the  pen  as  with  his  instruments. 

The  lucid  reports  of  Lieutenant  Donelson  present,  in  the  clearest 
light,  the  general  characteristics  of  his  railroad  line  from  Fort  Benton 
to  Wallah- Wallah. 

The  extended  explorations  by  Lieutenant  Grover,  by  Lieutenant 
Mullan,  and  by  Mr.  A.  W.  Tinkhauj,  have  given  the  exploration  its 
.greatest  value,  as  they  have  solved  the  question  of  snow  for  the  whole 
region  east  of  the  Cascades,  and  have  made  the  solution  all  but  certain 
in  the  Cascades  themselves.  The  labors  of  Lieutenant  Saxtqn  have 
been  of  the  greatest  service  to  the  exploration.  The  reports  of  Dr* 
Suckley  and  Lieutenant  Arnold,  and  of  Lieutenant  McFeeley,  will  show 
clearly  how  each  occupied  his  field. 

In  the  Indian  department  I  will  refer,  with  admiration,  to  the  con- 
tribution made  by  Mr.  George  Gibbs,  of  Captain  McClellan's  party? 
and  to  the  labors  of  Lieutenant  John  Mullan  and  Mr.  Doty. 

There  will  be  found  a  valuable  report  fi-om  Mr.  F.  W.  Lander  as  to 
the  crossing  of  the  Mississippi,  and  the  practicability  of  the  pass  of  the 
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lower  Columbia,  His  practical  experience  as  a  railroad  engineer  and 
contractor  has  enabled  nim  to  make  many  excellent  suggestions,  which 
I  beg  leave  to  acknowledge. 

I  will  close  this  communication  by  adverting,  in  terms  of  the  highest 
commendation,  to  the  ability  with  which  Dr.  John  Evans  has  managed 
the  geological  portion  of  the  work,  and  the  great  contribution  he  has 
personally  made  in  collections,  and  in  developing  the  geography  of  the 
country  travelled  over  by  him,  and  to  the  ability  which  has  been 
shown  by  Professor  S.  F.  Baird,  in  charge  of  the  natural  history, 
assisted  by  those  devoted  and  promising  young  naturalists,  Dr.  George 
Suckley.  assistant  surgeon  United  States  army,  and  Dr.  J.  G.  Cooper. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

ISAAC  I.  STEVENS, 
Governor  of  Territory  of  Washington^  in  charge  of  exploration. 


GENERAL  REPORTS. 

A. 

1.  Report  of  the  topography  of  the  route  from  the  Mississippi  river  to  the 
Columbia,  by  Mr.  John  Lambert,  topographer  of  the  exploration. 

Washington,  D.  C,  June  1,  1864. 

Sir  :  In  obedience  to  your  instructions,  I  submit  a  short  topographi- 
cal review  of  the  regions  lying  between  the  Mississippi  and  Columbia 
rivers,  and  generally  between  the  46th  and  49th  parallels  of  north  lat- 
itude, as  developed  by  the  several  exploring  parties  attached  to  your 
expedition. 

Within  the  limits  slated  there  appear  to  be  three  grand  divisions, 
having  boundaries  and  general  characteristics  as  distinct  and  peculiar 
as  can  be  conceived.  The  vast  prairies  extending  from  the  Mississippi 
to  the  base  of  the  Rocky  mountains  form  the  first  division,  lying  ap- 
proximately between  the  94th,  112th,  and  113th  degrees  of  west  longi- 
tude. The  second,  or  mountain  division,  embraces  nearly  five  degrees 
of  longitude,  and  is  comprised  between  the  great  prairies  which  char- 
acterize the  valley  of  the  Missouri  and  the  barren  plains  of  the  Colum- 
bia ;  and  from  the  formidable  obstacles  which  it  everywhere  presents 
to  communication,  and  in  connexion  with  the  objects  of  the  expedition, 
may  be  considered  of  more  immediate  importance  than  the  others. 
The  third  great  division  comprises  the  immense  plains  of  Columbia 
river,  already  mentioned,  whicn  become  directly  interesting  from  the 
uncertainty  of  their  exact  character,  arising  from  the  various  reports  of 
travellers  and  exploring  parties. 

Observing  this  arrangement,  I  will  endeavor  to  give  a  general  de- 
scription of  each  of  these  great  divisions,  embracing  as  much  minutiae 
as  the  time  at  my  disposal  and  the  nature  of  a  preliminary  and  simply 
topographical  report  will  admit.  In  the  course  of  my  remarks,  the 
main  route  of  the  expedition  will  furnish  referring  points  while  con- 
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sidering  particular  localities,  and  the  distances  occasionally  stated  wiD 
be  air  lines,  rather  than  the  actual  measurements  obtained  on  the 
ground. 

That  part  of  the  first  division  lyin^  between  the  Mississippi  and 
Shayenne  rivers  has  been  made  so  well  known  already  by  the  labors 
of  eminent  travellers,  that  it  seems  unnecessary  to  do  more  than  take  a 
passing  glance,  concurring  with  the  admirable  descriptions  already  ex- 
tant, and  still  fresh  in  the  public  mind.  Undulating  and  level  prairies, 
skirted  with  woods  of  various  growth,  and  clothed  everywhere  with  a 
rich  verdure,  frequent  and  rapid  streams,  with  innumerable  small  but 
limpid  lakes,  frequented  by  multitudes  of  waterfowl,  most  conspicuous 
among  which  appears  the  stately  swan :  these,  in  ever-recurring  suc- 
cession, make  up  the  panorama  of  this  extensive  district,  which  may 
be  said  to  be  everywhere  fertile,  beautiful,  and  inviting.  The  most  re- 
markable features  of  this  region  are  the  intervals  of  level  prairie,  es- 
pecially that  near  the  bend  of  Red  river,  where  the  horizon  is  as  un- 
broken as  that  of  a  calm  sea ;  nor  are  other  points  of  resemblance 
wanting — the  long  grass,  which  in  such  places  is  unusually  rank,  bend- 
ing gracefully  to  the  passing  breeze  as  it  sweeps  along  the  plain,  gives 
the  idea  of  waves,  (as  indeed  they  are  such ;)  and  the  solitary  horseman 
on  the  horizon  is  so  indistinctly  seen  as  to  complete  the  picture  by  the 
suggestion  of  a  sail,  raising  the  first  feeling  of  novelty  to  a  charactier 
of  wonder  and  delight.  The  flowing  outlines  of  the  rolling  prairies  are 
broken  only  by  the  small  lakes  and  patches  of  timber  which  relieve 
them  of  monotony  and  enhance  their  beauty ;  and  though  marshes  and 
sloughs  occur,  they  are  of  too  small  extent  and  too  infrequent  to  aflect 
the  generally  attractive  character  of  the  country.  The  elevation  of 
the  rolling  prairies  is  generally  so  uniform,  that  even  the  summits  be- 
tween streams  flowing  in  opposite  directions  exhibit  no  peculiar  features 
to  distinguish  them  from  the  ordinary  character  of  the  valley  slopes. 

The  country  near  the  Shayenne  as  it  flows  southward  assumes  a 
bolder  character  :  the  swelling  surface  takes  the  forms  of  terraces  and 
ridges ;  ponds  and  marshes  occur  more  frequently ;  timber  disappears 
from  the  uplands ;  the  prairie  becomes  gravelly  and  abounds  in  granite 
boulders  ;  and  the  river  itself,  moderately  fringed  with  wood  of  difier- 
ent  kinds,  flows  through  a  deep  intervale  enclosed  by  sand  and  clay 
bluffs  from  one  hundred  and  fifty  to  two  hundred  feet  and  more  of  ele- 
vation, which  are  again  surmounted  by  occasional  hills  sufficiently  con- 
spicuous to  serve  as  landmarks  to  the  hunters,  and  associated  with 
thrilling  reminiscences  of  Indian  story. 

Leaving  the  Shayenne,  the  prairie  for  a  considerable  space  shows  no 
material  change ;  a  salty  efflorescence  appears  in  spots,  betokeningour 
vicinity  to  Mininakan  lake,  the  meridian  of  which  may  be  generally 
considered  as  the  limit  of  previously  authorized  explorations,  and  also  of 
the  region  of  the  more  fertile  prairies,  the  pretty  wooded  Lake  Jessie 
being  the  last  well-known  object  on  the  route  pursued  by  the  expedi- 
.tion.  From  this  point  westward,  and  a  little  north  of  west  for  more 
than  forty  miles,  to  where  the  route  strikes  the  Jaques  or  James  river 
near  its  source,  the  country  presents  the  same  alternation  of  rolling 
prairie,  flat  intervals,  marshy  pools  and  small  lakes,  some  of  which  have 
.tiiflber  with  bluffy  banks ;  the  greater  number  bare  with  a  level  shore 
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line.  The  Jaques  river  flows  from  this  point  southeast  almost  parallel 
to  the  course  of  the  Shayenne,  emBracing  with  that  river  the  summit 
which,  in  this  region,  divides  the  waters  flowing  to  the  Red  river  and 
the  Missouri.  This  summit  ridge,  rising  abruptly  from  the  Shayenne, 
attains  its  greatest  altitude  in  successive  terraces ;  the  slope  is  more 
uniform  towards  the  Jaque,  which  flows  between  low  banks,  and  for  a 
long  distance  without  timber.  The  ridge  terminates  towards  Dead 
Colt  Hillock,  where  it  merges  in  the  level  sweep  of  prairie  extending 
from  the  Bois  des  Sioux ;  further  south,  on  the  headwaters  of  Wild 
Rice  river,  rises  the  head  of  the  Coteau  des  Prairies,  leaving  an  inter- 
val which  at  once  strikes  the  eye  of  an  engineer  as  the  natural  road- 
way through  this  great  labyrinth  of  rivers,  the  only  obstruction  being 
the  easy  crossing  of  the  Jaques. 

The  main  route,  about  thirty-five  miles  from  the  point  last  mentioned, 
and  in  the  same  general  course,  crosses  the  Shayenne  for  the  third 
time ;  here  this  river  flows  in  a  northeast  course,  making  a  long  circuit 
before  it  bends  to  the  south,  and  receiving  a  considerable  tributary 
from  the  northwest,  as  reported  by  the  guide.  It  presents  at  this  point 
the  same  character  of  intervale  and  steep  bluffs,  but  less  water,  and  no 
timber.  Five  miles  further  rises  the  Butte  de  Morale,  one  of  the  ordi- 
nary prairie  hills,  so  named  to  commemorate  some  incident  of  the  hunt- 
ing ground  or  the  war  path.  From  the  top  of  this  hill  the  aspect  of  the 
country  grows  wilder  and  more  hilly,  in  other  respects  maintaining  the 
same  general  character.  It  will  serve  somewhat  further  to  indicate 
the  topography  of  this  section  to  state  that,  from  Lake  Jessie  to  Mouse 
river,  a  aistance  of  about  one  hundred  and  twenty-five  miles,  timber 
was  only  once  met  with  in  the  ravmes  of  some  hills  surrounding  a 
small  lake  about  midway  between  the  Shayenne  and  Mouse  rivers ; 
an  abundant  substitute  for  firewood,  however,  is  found  in  the  dried 
buffalo  chips — still  more  elegantly  called  the  "bois  de  vache'* — which 
makes  it  unnecessary  for  travellers  and  hunters  to  leave  their  direct  course 
for  the  small  wooded  lakes.  From  this  point  also  is  seen  the  coteau  of  the 
Missouri  looming  prominently  on  the  horizon,  and  marking  the  limit  of 
the  more  open  prairie.  Keeping  a  northwest  direction,  the  coteau  cul- 
minates, so  to  speak,  in  the  Dog  House  hill,  the  most  conspicuous  ob- 
ject on  the  plateau;  still,  in  the  same  course,  it  bounds  the  narrow 
valley  of  Mouse  river,  which  presents  a  similar  but  not  so  bold  a  form- 
ation on  the  other  side,  the  width  of  the  valley  as  far  as  seen  being  less 
than  twenty  miles.  The  direction  and  appearance  of  the  coteau  at 
once  destroy  the  supposition  of  any  waters  of  Mouse  river  rising  with- 
in a  mile  of  the  Missouri,  as  previously  reported,  and  so  represented  on 
the  most  authentic  maps.  Wintering  river  is  the  only  branch  of  Mouse 
river  crossed  by  the  route  of  the  expedition,  and  is  more  of  a  slough 
than  a  river — the  stream  being  hardly  perceptible  through  the  pools 
created  by  the  track  of  the  buffalo.  No  fact  of  this  kind  was  reported  by 
the  guides,  and  Wintering  river  was  actually  headed  by  one  of  the  small 
detached  parties,  though  without  having  this  circumstance  especially 
in  view ;  and  it  is  impossible  to  suppose  that  such  an  insignificant  water- 
course should  have  a  length  and  volume  necessary  to  penetrate  the 
formidable  plateau  of  the  Missouri. 

This  misconception  is  stated  at  length  to  show  the  urvceilam  daax^c- 
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ter  of  information  supplied  by  guides,  who,  however  well  acauainted 
with  the  country  in  which  they  huift  and  hve,  are  rarely  capable  of  ex- 
pressing themselves  with  reference  to  any  subject  foreign  to  their  own 
pursuits,  besides  being  always  liable  to  be  misunderstood  from  the  confii- 
sion  of  tongues  which  is  usually  heard  on  the  outskirts  of  civilizarioo. 
It  is  but  justice  here  to  say  that  a  signal  exception  to  these  remarks 
was  ever  presented  in  the  intelligent  and  exact  description  of  our  French 
guide,  Mr.  La  Bombard,  who  accompanied  the  main  train  to  Fort 
Benton. 

Mouse  river  presents  a  new  river  character  in  the  deep  and  ramified 
coulees  which  intersect  the  valley  in  every  direction,  in  other  respects 
closely  resembling  the  Shayenne,  having  a  narrow  but  dense  fringe  of 
oak,  ash,  maple,  and  other  timber,  filling  the  intervale,  and  extending 
some  way  up  the  intricate  coulees ;  in  some  of  which  are  found  small 
streams  in  sandy  beds,  and  massive  sandstone  rocks ;  many  of  them 
reach  to  the  edge  of  the  Missouri  plateau,  which  is  here  well  defined ;  and 
in  the  examination  for  a  good  passage  for  the  wagon  train,  secluded  spots 
were  found  where  beethng  crag  and  winding  stream,  venerable  trees  and 
greenest  sward,  combined  in  scenes  of  much  picturesque  beauty. 

The  main  route  strikes  Mouse  river  at  its  most  southerly  bend,  about 
one  hundred  and  twenty-five  miles  from  Lake  Jessie,  firom  which  point 
the  river  turns  abruptly  northward  towards  its  confluence  with  the 
Assiniboine;  in  the  same  general  course  of  northwest  the  route  runs 
nearly  parallel  to  the  course  of  Mouse  river,  heading  the  coulees  fe 
thirty  miles,  when  the  river  is  found  coming  down  from  the  north, 
being  joined  at  this  turning  point  by  the  Riviere  des  Lacs,  which  flows 
southeast  from  the  most  northern  edge  of  the  great  plateau,  of  whidi 
it  may  be  assumed  as  a  boundary.  From  Dog  House  hill  to  the  junc- 
tion of  the  Riviere  des  Lacs  the  coteau  decreases  in  elevation,  until 
blended  insensibly  with  the  rolling  prairies  rising  from  that  river.  On 
the  approach  to  these  high  prairies  from  the.  more  open  country  the 
swelling  outline  assumes  the  appearance  of  a  distant  coast,  which 
seems  to  rise  in  a  direction  parallel  to  the  route  of  the  traveller,  and 
suggests  the  idea  of  a  plateau  or  bench  of  table  land  beyond ;  hence  the 
use  of  the  word  *'  coteau."  But  this  appearance  has  proved  so  frequently 
deceptive  with  reference  to  the  extent  of  tracts  exhibiting  it,  that  only 
a  thorough  exploration  can  be  relied  upon ;  thus  the  preliminary  sketch^ 
in  the  neighborhood  of  Fort  Union  represented  this  phantom  coteau 
running  in  whatever  direction  the  line  of  examination  was  conducted; 
so  that  it  will  be  only  when  all  the  detached  surveys  are  combined  that 
the  exact  extent  of  these  plateaus  can  be  determined. 

The  plateau  between  Missouri  and  Mouse  rivers  cannot  be  called 
simply  a  rolling  prairie,  though  in  detail  resembling  the  hilly  prairies 
rioticed,  but  in  a  very  exaggerated  degree;  a  general  similariiiy  of  out-  ^ 
lines;  the  absence  of  wood  and  rocks  in  place;  boulders  plentiful; 
ponds  and  marshes  if  possible  more  frequent ;  but  the  elevations  so 
much  greater  as  to  be  almost  considered  mountainous,  and  becoming 
still  more  rugged  on  the  approach  to  Fort  Union,  where  it  ends  ab- 
ruptly on  the  level  intervale  of  the  Missouri.  It  is  intersected  by  nu- 
merous water-courses,  which  run  dry  in  summer,  showing  the  same 
character  of  sandy  and  clayey  soil  m  the  bottoms,  which  is  also  seen 
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in  the  rain- worn  sections  of  the  n}ost  elevated  points.  The  principal  of 
these  is  the  White  Earth  river,  its  character  being  partly  indicated  by 
its  name,  heading  in  several  marshy  lakes  within  the  limits  of  the  pla- 
teau, and  flowing  in  a  winding  southerly  course  to  the  Missouri  about 
fifty  miles  east  of  Fort  Union.  Vegetation  is  generally  scanty  on  this 
plateau ;  grass  is  rank  in  the  bottoms,  but  mostly  thin  and  inferior  for 
grazing;  the  prickly  pear,  the  most  common  kind  of  cactus,  begins  to 
appear;  and  the  wild  turnip  is  found  in  comparative  abundance,  being 
the  only  useful  production,  and  probably  the  only  vegetable  food  of  the 
wandering  Indians,  by  whom  it  is  regularly  gathered. 

North  of  the  plateau  an  admirable  reconnaissance  by  Mr.  Lander 
develops  a  low,  marshy  prairie,  extending  with  little  variation  of  sur- 
fece  to  the  head  of  Mouse  river,  beyond  the  forty-ninth  parallel ;  re- 
turning from  which  river  to  Fort  Union,  the  plateau  is  found  declining 
to  a  wide  valley  or  coulee,  connecting  almost  directly  with  the  Missouri 
in  a  southwest  direction,  oflfering  a  good  chance  to  inm  the  coteau  in 
an  engineering  view,  and  becoming  thus  another  important  Jay  point 
on  the  railroad  route. 

From  the  Shayenne  to  Fort  Un  ion  a  great  many  particulars  are  ne- 
cessarily passed  over,  as  a  detailed  notice  of  them  would  stretch  to 
tediousness;  the  number  of  small  ponds  and  marshes,  (the  nurseries  of 
myriads  of  frogs  which  positively  rise  in  shoals  when  intruded  upon,) 
are  almost  beyond  counting,  and  could  not  possibly  be  represented  on 
a  general  map;  salt  marshes  and  salt-water  lakes  occur  irregularly; 
around  some  of  the  small  lakes  the  air  is  impregnate  with  the  offensive 
exhalations  from  their  waters;  and,  in  one  instance,  a  narrow  neck  but, 
a  few  yards  wide  separates  a  lake  of  purest  fresh  water  from  another 
which  is  intensely  salt.  Further  notice  of  such  facts  belongs  more  pro^- 
perly  to  the  province  of  the  mineralogist,  and  need  not  be  extended  in 
a  topographical  sketch. 

The  Missouri  from  the  Yellowstone  to  Milk  river  is  a  wide  and 
turgid  stream,  with  an  ever-shitting  channel  choked  with  sand-bars, 
which  are  influenced  by  every  storm ;  its  great  volume  of  water,  how- 
ever, insuring  a  navigable  channel  on  one  side  or  other ;  it  flows  with  a 
very  sinuous  course  through  an  intervale  of  variable  width,  enclosed  by 
the  tall  bluf&  of  the  plateaux  on  either  side — ^ihe  **mauvaises  terres'* 
of  the  hunters,  which  sometimes  project  upon  the  bank,  in  some  places 
leaving  an  iniervale  of  five  or  six  miles;  it  is  generally  deeply  fringed 
with  the  cotton-wood  and  its  congeners,  and  occasionally  a  dense  un- 
derbrush, affording  a  secure  haunt  to  the  fierce  grizzly  bear;  good  graz- 
ing occurs  in  spots,  but  is  generally  better  among  the  bluffs  and 
coulees  than  on  the  plain,  where  the  soil  is  mostly  hard  and  dusty,  af- 
fording, it  might  be  supposed,  but  a  scanty  sustenance  even  to  the 
swaniis  of  grasshoppers,  which  in  certain  conditions  of  the  atmosphere 
take  wing,  and  are  seen  drifting  in  a  darkening  cloud  for  hours  before 
the  wind.  The  bluffs  are  composed  mainly  of  a  s(5ft.  half-formed  sand- 
stone, which  crumbles  under  a  slight  pressure,  and  is  washed  by  the 
rains  into  the  most  fantastic  shapes,  resembUng  fortifications  and  ordi- 
nary buildings;  one  of  these  near  the  confluence  of  Big  Muddy  river  is 
well  known  as  the  **  Cottage  Kock."  The  sandstone,  or  rather  sand- 
rock,  as  it  washes  away,  mscovers  petrifactions  and  ligaiVe^  o^  ^W^ 
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size,  and  is  sometimes  heard  falling  in  large  masses  with  a  dull,  mat 
fled  sound.  The  character  of  the  Missouri,  and  its  facilities  for  naviga* 
tion,  will  be  fully  developed,  from  the  States  to  the  Falls,  by  the  surveys 
of  Lieutenants  Donelson  and  Grover. 

The  streams  flowing  into  the  Missouri  between  Fort  Union  and  Milk 
river  are  Little  Muddy  river,  a  small  stream  with  clay  banks  and  clay 
and  pebbly  bottom,  with  underbrush  in  a  few  places;  it  has  a  few 
branches  heading  in  marshes,  and  mostly  dry  in  summer.  Next,  Big 
Muddy,  or  Martha's  river,  a  large  sluggish  stream  in  a  soft  clay  bed, 
which  keeps  the  water  always  discolored  and  thick ;  it  flows  in  a 
deeper  valley  than  the  others,  and  is  everywhere  difficult  to  cross;  it 
has  no  limber  or  underbrush  except  near  the  Missouri,  and  flows  from 
side  to  side  of  its  narrow  valley,  making  a  series  of  regular  and  similar 
figures.  Next,  Poplar  river,  a  rapid  stream  oyer  a  sandy  and  pebbly 
bottom;  it  is  pretty  well  fringea  with  poplar  and  cotton-wood,  aod 
has  a  similar  regularly  sinuous  course.  Next,  Porcupine  river,  in  a 
sandy  bed,  and  not  much  water — scattered  trees  and  underbrush  near 
the  Missouri.     There  are  other  smaller  water-courses,  dry  in  summer. 

All  these  streams  head  in  the  small  lakes  and  marshes  of  the  plateau, 
flowing  nearly  in  right  angles  to  the  Missouri.  They  have  no  great 
length  of  course,  or  anything  calling  for  particular  notice,  except  that 
the  deep  valleys  which  they  have  scooped  through  the  plateau  oppose 
serious  obstructions  to  a  direct  line  of  travel,  and  make  it  necessary,  or 
at  least  advisable,  to  keep  along  the  Missouri  bottom. 

Milk  river  joins  the  Missouri  one  hundred  and  five  miles  due  west  of 
Fort  Union.  Its  direction  up  stream  is  northwest  for  fifty-five  miles, 
where  it  is  joined  by  a  considerable  branch  fi-om  the  north,  which,  like 
the  main  river,  is  fringed  with  cotton- wood  ;  thence  generally  due  west, 
for  one  hundred  and  twenty-five  miles;  and  again  northwest,  from  one 
hundred  to  one  hundred  and  fifty  miles,  to  its  sources  in  the  great  prai- 
ries. It  will  be  remembered  that  the  distances  stated  would  probiably 
be  trebled  by  the  sinuosities  of  the  river,  and  are  even  less  than  the 
straightest  lines  that  could  be  drawn  through  the  intervale ;  the  object 
being  to  present  only  a  general  view  of  the  most  important  features. 
Milk  river — so  named  from  the  extraordinary'  whiteness  of  its  water, 
Svhich  is  thick  with  chalky  solution  and  fine  sand — may  be  considered 
a  miniature  of  the  Missouri,  resembling  it  in  most  particulars,  and  dif- 
fering only  in  magnitude  and  one  other  point,  namely,  that  through 
more  than  its  upper  half  the  river-bed  is  apparently  dry,  the  water 
percolating  through  the  quicksands,  which  are  of  considerable  deplhi 
and  occasionally  forming  deep  po<jls  where  water  can  always  be  pro- 
cured. The  running  stream  is  seen  again  in  the  little  branches  from 
the  Three  Buttes,  and  probably  in  other  sources.  A  branch  is  supposed 
to  head  in  a  considerable  salt  lake,  called  Pakokee,  between  the  Three 
Buttes  and  Cypress  mountain ;  but  this  is  not  satisfactorily  established. 
At  the  last  turning-point  mentioned,  it  is  joined  by  a  small  fiwrk,  coiD- 
ing  from  the  southwest  about  thirty  miles,  and  heading  in  coul6es  wilto 
thirty  miles  (in  the  same  course)  of  the  junction  of  the  Marias  and  Mis- 
souri rivers.  In  the  space  embraced  by  .the  Missouri  and  Milk  rivers 
are  two  distinct  groups  of*  mountains,  the  first  that  are  seen  on  the 
route — the  Bear's  Paw  group  filling  the  western  end  of  the  enclosed 
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section;  the  Little  Rocky  mountains  occupying  the  centre,  besides 
groups  of  prairie  hills.  These  mountains  abound  in  varieties  of  pine 
timber,  and  practical  roadways  are  reported ;  but  Milk  river,  from  its 
unexpected  directness  from  its  mouth  to  the  turning-point  north  of 
Beards  Paw  mountains,  and  from  its  firm  and  level  though  narrow  in- 
tervale, is  emphatically  the  natural  highway  westward  through  this  sec- 
tion of  the  prairies.  The  mountains  it  embraces,  with  the  Missouri, 
will  be  fully  developed  by  the  ^plorations  of  Dr.  Evans  and  Lieuten- 
ant Grover,  which  have  not  yeft)een  received. 

From  the  route  on  the  fork  of  the  Milk  river,  along  the  western  base 
of  the  Bear's  Paw  mountains,  an  isolated  mountain  group  (the  Three 
Buttes,  already  mentioned^  is  seen  distinctly  for  several  days  in  the 
northwest,  at  a  distance  ol  seventy  miles,  as  ascertained  by  the  inter- 
section of  frequent  compass  observations  from  the  line  of  the  odometer 
survey.  The  position  of  every  prominent  hill  was  accurately  fixed  in 
this  manner,  and  served  to  give  greater  precision  to  the  several  lines 
of  exploration  which  passed  them  with  estimated  distances.  On  ap- 
proacning  the  mountams,  it  is  surprising  how  clearly  the  most  distant 
objects  can  be  distinguished.  The  atmosphere  becomes  so  transparent, 
that  it  is  only  the  curvature  of  the  earth's  surface  that  limits  the  view 
from  the  highest  points;  the  crevices  and  minute  features  of  distant 
hills  appear  so  well  defined,  that  all  previous  ideas  of  distance  are  dis- 
turbed ;  and  amusing  mistakes  are  made  by  parties  intent  on  exploring 
some  interesting  feature,  apparently  only  a  few  miles  off,  but  which, 
when  tried,  turns  out  to  be  a  fitir  day's  journey. 

The  Three  Buttes  are  well  wooded  with  pine,  and  watered  by  small 
streams  flowing  to  the  diflferent  rivers  of  the  prairies.  Their  greatest 
altitude  above  the  plain  is  about  three  thousand  three  hundred  feet; 
and  from  the  summit  the  view  is  highly  illustrative  of  the  surrounding 
country,  embracing  every  prominent  object  within  a  hundred  miles. 
On  the  north,  about  ninety  miles,  stands  Cypress  mountain,  far  over  the 
49th  parallel;  on  the  east  and  northeast,  the  interminable  prairies;  on 
the  southeast,  the  Bear's  Paw  mountains;  on  the  south,  the  various  de- 
tached groups  of  mountains  beyond  the  Missouri ;  and  on  the  west, 
about  ninety  miles,  is  seen  the  dividing  ridge  of  the  Rocky  mountains, 
which  is  itself  the  boundary  of  the  prairies  in  this  direction,  having 
none  of  the  broken  spurs  which  present  an  easier*  access  further  south. 
The  intervening  regions  present  but  few  objects  to  arrest  the  eye;  they 
are  intersected  by  the  various  rivers  and  their  branches,  which  are  hid- 
den, even  with  their  timber,  in  the  deep  intervales  common  to  them  all. 
It  may  suffice  to  say  that  there  are  probably  few  other  places  in  the 
world  where  twenty  thousand  square  miles  can  be  embraced  in  the 
view  from  a  single  point. 

Marias  river  is  the  first  of  the  prairie  streams  having  its  sources  at 
the  base  of  the  mountains.  Its  general  course  is  southeast  by  east, 
and  its  length  about  one  hundred  and  thirty  miles.  It  resembles  the 
Missouri  in  its  character  of  intervale  and  tall  steep  bluffs,  which,  with 
its  fringe  of  cotton- wood,  disappears  altogether  near  its  sources.  Within 
a  mile  of  its  mouth  it  receives  the  Teton  or  Tansey  river,  a  smaller 
stream  of  similar  character,  rising  also  at  the  base  of  the  mountains. 
Theae  rivers  appear  to  have  worn  quite  down  throwgVv  \!cve  c\^V^v:^wv& 
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formations  of  the  prairies,  and  flow  in  clear  and  rapid  streams  on  the 
underlying  tertiary  sandstone.  Marias  river  is  reported  by  competent 
judges  to  be  capable  of  improvement,  so  as  to  be  navigable  by  light 
steamers  for  fifty  miles  of  its  length. 

From  the  crossing  of  Marias  river  near  its  mouth  to  Fort  Benton 
is  about  eleven  or  twelve  miles,  southwest.  About  half  that  way  the 
Teton  and  Missouri  flow  so  near  each  other  that  the  traveller  perceives 
their  waters  from  the  dividing  bluff*,  anaarently  not  more  than  one  hun- 
dred yards  apart,  but  really  much  morl,  of  course.  About  fifty  miles 
more,  in  the  same  course  from  Fort  Benton,  reaches  Sun  river,  eight  or 
nine  miles  fi-om  its  mouth.  This  distance  is  through  the  high  prairie 
between  the  Missouri  and  Teton,  presenting  the  usual  plateau  charac- 
ter of  bluflS  and  coulees,  and  containing  the  most  considerable  field  of 
Erickly  pear  that  was  seen,  some  dog  villages,  and  one  or  two  small 
ikes.  Medicine  or  Sun  river  forms  a  boundary  between  the  mountains 
and  the  prairies,  and  exhibits  a  mixed  character  of  bluffy  inieniJc, 
open  valley,  and  nwuntain  rapid;  having  an  easterly  course  about 
eighty  miles  in  length,  and  joining  the  Missouri  above  the  Great  Falls. 
It  rises  in  a  few  small  branches,  where  the  dividing  ridge  of  the  Rocky 
mountains  begins  to  break  down  into  spurs  and  valleys  towards  the 
Missouri ;  and  when  the  traveller  has  crossed  this  river,  he  perceives 
that  he  is  quitting  the  great  prairies  and  entering  the  mountain  region. 

Of  the  twelve  hundred  miles  of  prairie  country  between  the  upper 
Mississippi  and  the  Rocky  mountains  examined  by  the  several  parties 
of  the  expedition,  the  finest  section  is  that  from  the  Mississippi  to  the 
Shayenne,  embracing  some  of  the  rivers  on  the  western  slope  of  the 
Mississippi  basin,  as  the  Sauk,  the  Watab,  Little  Falls  creek,  Scc.,dJaA 
the  summits  between  these  waters  and  the  various  affluents  of  the  Red 
river,  the  Minnesota  or  St.  Peter's  river,  and  the  Missouri*  The  greater 
part  of  this  section,  as  noticed  in  the  commencement  of  this  report,  is 
considered  by  parties  of  approved  experience  to  resemble  the  most 
favored  districts  of  Ohio  and  Wisconsin ;  and  there  can  be  no  question 
of  its  great  capacity  and  resources,  even  while  confining  the  examina- 
tion to  its  surface  only. 

Towards  the  Missouri  plateau,  and  northwards  over  Mouse  river  to 
the  Assiniboine,  the  country  is  comparatively  of  inferior  character, 
though  abounding,  probably^,  in  greater  quantity  and  variety  of  game; 
which,  with  their  red  hunters,  are  ever  found  retiring  before  the  pio- 
neers of  the  white  man's  progress.  From  Fort  Union  westward  the 
aspect  of  the  country  is  almost  uniformly  wild  and  barren ;  and  ihis» 
not  because  the  country  becomes  so  much  more  inferior,  but  because 
of  the  firequent  prairie  fires  which  mark  the  tracks  of  Indian  tribes  and 
half-breed  hunters.  The  prairie  is  often  fired  as  a  signal  to  distant  | 
parties,  and  not  unfrequently  for  very  trifling  purposes;  and,  if  left  uo*  ^ 
quenched,  will  sweep  over  the  country  until  stopped  by  a  river,  and 
leave  an  appearance  of  utter  desolation.  The  eye  grows  w*»ary  travel- 
ling over  the  naked  outlines  of  the  successive  plateaux,  which,  divided 
and  bounded  by  the  various  rivers  noticed,  form  but  subdivisions  of  ite 
great  tract  of  country  stretching  from  Missouri  and  Milk  rivers  ori  the 
south,  to  the  Saskachawan  on  the  north,  an  extent  emiMracing  evfit 
variety  of  surface,  fi*om  large  and  level  plains  to  abrupt  bluife  ana 
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ranges  of  summit  hills  that  might  be  considered  mountains.  It  is  diffi- 
cult to  convey  an  adequate  idea  of  the  immensity  of  these  dreary  soli- 
tudes ;  let  it  be  remembered  that  a  few  minutes'  reading  embraces  sec- 
tions which  require  tedious  weeks  to  traverse ;  and  that  even  travelling 
over  and  observing  them  with  the  patient  labor  of  months,  leaves  but  a 
feeling  of  their  vastness,  which  baffles  the  effort  to  express  it.  The 
imposing  silence  of  succeeding  days  is  broken  at  rare  intervals  by  the 
crack  of  some  stray  hunter's  rifle,  or  perchance  by  the  yell  of  painted 
warriors  on  a  foray ;  but  when  the  twilight  wsmes  over  the  peacefid 
camp,  when  the  evening  meal  is  over,  and  the  incidents  of  the  march 
are  recounted,  then  the  "drowsy  ear  of  night"  is  roused  to  listen  to 
the  prolonged  and  melancholy  cry  of  prowling  wolves. 

The  verdure  of  these  regions,  though  growing  thinner  and  compara- 
tively inferior  as  we  go  westward,  never  entirely  disappears  anywhere, 
if  the  faces  of  the  steep  bluflTs  upon  the  rivers  be  excepted ;  artemesia 
and  small  cacti  are  occasionally  met  with,  but  not  in  great  quantities,  and 
even  where  they  do  appear,  not  exclusively  monopolizing  the  soil :  and 
though  the  wild  aspect  and  dull  colors  of  the  landscape  in  many  and 
extensive  sections  might  induce  a  supposition  of  barrenness,  the  idea 
must  be  greatly  qualified,  if  not  removed,  by  the  fact  that  all  these  re- 
gions are  the  pasture-grounds  of  frequent  herds  of  various  kinds  of 
deer,  particularly  of  the  graceful  antelope,  with  quantities  of  inferior 
gam*  and  species  of  vermin,  and  last  and  greatest,  the  unfailing  mil- 
lions of  the  uncouth  and  ponderous  bufEilo, 

On  the  approach  to  Fort  Benton  from  the  Bear's  Paw  mountains,  the 
Highwood,  Girdle,  and  other  mountain  groups  south  of  the  Missouri, 
appear  and  are  passed  in  succession,  exciting  the  traveller's  attention 
as  they  stand  with  reference  to  the  great  Rocky  range,  like  the  preface 
of  a  new  and  interesting  book ;  they  all  abound  in  pine,  cedar,  &c., 
and  are  watered  by  numerous  small  streams,  which  fertilize  the  exten- 
sive prairie  valleys  between  the  mountains,  affording  good  pasture  for 
the  game  of  the  country,  and  large  bands  of  Indian  horses.  The  high- 
est peaks  have  an  immediate  altitude  of  about  1,S00  feet,  apparently,  and 
the  sight  of  their  blue  summits  makes  a  welcome  relief  to  the  monot- 
ony of  the  prairies.  Soon  the  cloudy  heights  of  the  Rocky  mountains 
come  dimly  into  view,  towering  in  mid  air,  and  routing  all  hearts 
and  nerving  every  arm  for  the  things  that,  in  anticipation,  are  to  be 
attempted  and  endured;  a  few  days  of  recruiting,  consultation  and  ar- 
rangement at  Fort  Benton,  and  the  convenient  wagons  are  reluctantly 
relinquished ;  every  kind  of  weight  that  can  be  dispensed  with  is  set 
aside ;  packs  are  carefully  balanced ;  exploring  parties  are  arranged 
for  the  various  routes ;  long  farewells  are  exchanged,  and  once  more 
the  several  parties  press  forward  to  their  most  serious  task. 

The  character  of  the  mountain  approaches  is  as  various  as  the  num- 
ber of  passes  that  have  been  explored.  From  the  sources  of  Medicine 
river  to  the  49th  parallel,  a  distance  of  over  100  miles,  the  dividing 
ridge  rises  so  abruptly  from  the  great  plains  as  to  present  everywhere 
the  apjiearance  of  being  totally  inaccessible,  thougn  it  is  not  unlikely 
that  a  small  determined  party  might  scramble  through,  or  over  it,  at 
any  given  point.  As  seen  from  the  Blackfoot  trail,  the  eastern  front  of 
the  ridge  rises  with  a  slope  too  steep  to  allow  the  accuta\A^\\oxv  ofi  ^^^ 
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and  their  naked,  frowning  peaks,  seem  to  be  conscious  of  their  forbuj 
ding  greatness,  and  to  threaten  destruction  to  the  adventurous  travellei 
In  this  extent  but  one  practicable  horse-trail  is  known — ^that  calle 
Marias  Pass,  at  the  head  of  the  same  named  river — and  is  of  such 
diflScult  and  even  dangerous  character,  that  it  is  but  rarely  used;  lb 
Indians  preferring  to  cross  the  mountains  by  a  long  detour  to  th 
south.  The  relations  between  the  tribes  on  either  side  may  possiblj 
also  affect  the  choice  of  way.  The  next  is  an  easy  pass  on  the  head  oi 
Medicine  river,  beUeved  to  have  been  used  by  Lewis  and  Clark;  it  is  of 
easy  access  ih)m  the  prairies,  and  maintains  the  preference  first  given 
to  it  for  the  railroad  route.  The  next,  again,  is  on  the  south  fork  of 
Dearborn  river,  known  as  Cadotte's  Pass,  on  the  Blackfoot  trail,  and  is, 
probably,  the  more  difficult  ot  the  practicable  road-w«ys,  both  on  the 
approach  and  in  the  pass  itself;  it  was  used  by  the  main  train  of  the 
expedition,  and  will  be  the  subject  of  further  notice  in  this  report  Not 
many  miles  further  south  are  two  good  passes  between  the  forfa  of 
Hell  Gate  river  and  small  streams  flowing  to  the  Missouri ;  they  are 
reported  as  highly  favorable  for  wagon  roads,  and  are,  one  or  bolL,  do 
doubt,  the  "  grand  defile"  of  the  older  maps.  A  sixth  pass,  called  the 
**Big  Hole  mountain,"  on  Wisdom  fork  of  Missouri,  and  at  the  head  of 
the  St.  Mary's  valley,  was  examined  and  reported  favorably  in  time  for 
the  preliminary  report.  At  a  slight  expense  it  can  be  made  practicable 
for  wagons,  and  will  give  a  good  connexion  between  the  northerrfand 
central  emigrant  routes.     Other  passes  were  explored  by  the  winter 

i)arties ;  so  that  a  thorough  account  of  the  mountain  passes  may  be 
ooked  for  from  Fort  Hall  to  the  49th  parallel.  Although  the  mountains 
wfll,  of  course,  be  made  more* fully  known  when  the  surveys  are 
brought  to  a  close,  enough,  however,  is  known  fi"om  the  surveys  re- 
ceived to  give  a  good  general  idea  of  the  configuration  of  the  mountain 
country  between  the  46th  and  49th  parallels. 

The  dividing  ridge  from  the  49th  parallel,  approximate  longitude 
about  113°  30',  runs  in  a  general  course  of  south-southeast  about  180 
miles,  to  the  passes  mentioned  at  the  head  of  Hell  Gate  river,  where  the 
first  small  branch  or* spur-ranges  extend  in  a  broken,  irregular  manner, 
towards  the  bend  of  the  Missouri,  where  this  river  comes  down  from 
the  south  and  turns  eastward,  about  forty  miles  above  the  Great  Falls; 
thence,  the  ridge  sweeps  round  to  the  southwest  to  the  Big  Hok 
mountain  pass,  some  thirty  miles  south  of  the  46th  parallel,  in  longi- 
tude about  114^,  an-air  line  distance  of  near  130  miles.  Fromneai 
this  point  a  great  branch-range  occurs,  running  northwest  about  150 
miles  or  more  to  the  Coeur  d'Alene  country,  and  dividing  the  waters  ol 
the  Bitter  Root  river  from  those  of  the  Snaie,  or  Lewis's  fork.  This  ar- 
rangement of  the  great  summit  ranges  is  sonvBthing  like  the  letter  U,c« 
the  form  of  the  ancient  lyre,  with  the  open  end  to  the  northwest,  ifl 
which  direction  the  main  channel  of  Clark's  fork  tends^  until  it  meets 
the  Columbia  comingfi-om  the  north,  almost  exactly  on  the  49th  paraU^i 
including  the  spurs  depending  from  the  arms  of  the  figure  indicated, 
there  is  a  general  breadth  of  over  200  miles  of  mountain  counliTi  ^ 
about  four  and  a  half  degrees  of  longitude.  Towards  the  centre  of  this 
great  feature,  the  streams  flow  fi-om  all  sides  like  the  radii  of  a  circle— 
the  Flathead  river,  and  smaller  streams,  from  the  north ;  the  Blackfoot 


H.  Doc.    129.  113 

fork  and  Hell  Gate  river  from  the  east ;  the  Bitter  Root  from  the  south, 
and  the  Lou-Lou  fork  and  a  small  river,  leading  to  a  pass  in  the  Cneur 
d'Alene  mountains,  from  the  west;  the  latter  flowing  in  a  parallel  but 
opposite  direction  to  the  main  channel,  which  receives  them  all. 
With  the  exception  of  certain  valleys  and  prairies  to  be  mentioned,  the 
whole  mountain  country  is  thickly  covered  with  pine  forest ;  cotton- 
wood  and  some  other  kinds  appearing  occasionally  on  the  islands  and 
banks  of  the  rivers,  which  generally  flow  in  deep  and  narrow  valleys. 
The  mountains  are  embellished  by  lakes  of  various  extent;  some  too 
small  to  show  on  a  general  map ;  others,  as  the  Flathead  and  Pend 
d'Oreille  lakes,  of  considerable  size,  are  studded  with  small  islands, 
and,  hemmed  in  as  they  are  by  tall  mountains  on  every  side,  they  pre- 
sent scenery  of  much  wild  beauty  and  magniflcence.  These  two  lakes 
have  been  sketched  with  tolerable  accuracy.  Other  lakes  have  been 
reported,  but  have  not  hitherio  been  visited  by  the  parties  of  the  explo- 
ration. All  the  w^alers  of  the  mountains  abound  in  fish,  particularly 
salmon  and  salmon-trout,  and  are  frequented  by  varieties  of  water- 
fowl, as  swans,  geese,  ducks,  &c.  The  mountains  also  embrace 
numerous  level,  or  coiuparatively  levol,  and  open  prairies  of  various 
extent,  which  afford  fine  pasture  for  the  Indian  cattle,  and  are  m  )8t 
welcome  halting  and  recruiting  places  for  the  flagging  energies  of  men 
and  horses,  when  exhausted  by  mountain  travel.  But  the  tine  valleys, 
enclosed  by  the  great  ranges,  are  the  most  important  of  the  topographi- 
cal featuies  ;  the  principal  is  that  of  the  St.  Mary's  or  Bitter  Root  river, 
tending  north  by  east  from  the  sources  of  the  river,  near  the  Big  Hole 
mountain,  between  seventy  and  eighty  miles  to  near  the  confluence  of 
this  river  with  the  Hell  Gate  and  Blackf  )Ol  forks.  It  has  a  level,  open 
bottom,  from  four  to  seven  or  eight  miles  wide,  through  which  the  river 
flows  in  a  gently  winding  course,  fringed  with  cotton- wood  and  pine. 
On  the  west  side  the  mountains  rise  sharply  from  the  general  level  to 
a  height  of  certainly  not  less  than  two  thousand  five  hundred  feet 
along  the  whole  length  of  the  valley,  heavily  timbered  and  crowned 
with  rugged  peaks  of  naked  rock;  on  the  east  side,  however,  the 
slopes  are  gradual  and  very  free  from  timber,  having  grass  growing 
almost  to  the  summits.  This  valley  is  the  favorite  winter  resort  of  some 
of  the  Sclish  or  Flathead  tribes^  on  account  of  the  pasture  which  it 
always  affords  their  bands  of  cattle.  Most  of  the  soil  is  said  to  be 
capable  of  cultivation,  and  altogether  it  seems  but  to  require  the  ad- 
vent of  the  white  man  to  make  it  a  place  of  considerable  importance. 
The  country  also  around  the  Flathead  lake  is  reported  to  be  well 
adapted  for  settlements,  having  extensive  open  prairies  and  numerous 
streams.  From  the  confluence  of  the  Bitter  Root  and  Hell  Gate  rivers 
to  that  of  the  Bitter  Root  and  Flathead  rivers,  the  valley  is  of  a  rugged 
and  difliicult  character.  The  mountains  close  upon  the  river,  forming 
an  intricate  and  formidable  cafion  for  some  ten  or  twelve  miles  above 
the  junction,  the  course  of  the  river  being  extremely  sinuous*  The  for- 
mation of  the  country,  however,  affords  the  chances  of  more  than  one 
favorable  detour.  With  reference  to  this  section  of  the  main  river,,  a 
glance  at  the  map  will  save  the  necessity  of  detailed  description  here> 
and  which,  no  doubt,  will  be  found  in  the  reports  of  the  engineers.. 
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Thence  the  valley  of  Clark's  fork  is  densely  tinibered  along  to  Fend 
d'Oreille  lake,  with  the  exception  of  a  few  prairie  spots ;  with  but  little 
level  intervale,  the  mountains  sloping  steeply  towards  the  river,  and 
abounding  in  wild,  romantic  scenery,  especially  where  the  river  widens 
considerably,  embracing  numerous  islands,  with  their  growth  of  cotton- 
wood.  For  the  sake  of  the  geography  alone,  it  is  to  be  regretted  that 
none  of  the  exploring  parties  visited  the  country  directly  north  of  Clark's 
fork  and  Pend  d'Oreille  lake.  The  Hudson  Bay  people  report  a  large 
and  beautiful  sheet  of  water  called  by  them  Lake  Rootham,  and  sur- 
rounded by  a  wild  belt  of  excellent  country. 

The  spurs  of  the  Bitter  Root  and  Cceur  d'Alene  mountains,  depend- 
ing from  the  southwest  side  of  the  great  mountain  feature,  are  but 
little  known  :  only  one  party  went  through  from  the  head  of  the  St 
Mary's  or  Bitter  Root  valley  to  the  western  plains ;  but  this  line  of  re' 
connaissance  was  so  far  from  the  general  operations,  that  a  considerable 
region  on  that  side  remains  to  be  explored. 

One  of  the  most  singular  results  of  the  survey  of  the  dividing  ridge 
by  the  numerous  passes  is,  that  the  barometer,  wherever  used,  shows 
a  marked  difierence  of  elevation  between  the  slopes  on  either  side, 
amounting  to  as  much  as  five  or  six  hundred  feet,  that  being  the  differ- 
ence of  the  observations  taken  at  the  heads  of  the  streams  rising  oo 
both  sides  at  the  very  base  of  the  ridge :  thus  it  would  appear  that 
the  general  base  on  which  the  mountains  rest  has  just  so  much  greater 
elevation  than  any  corresponding  part  of  the  eastern  slope. 

From  the  data  of  such  a  rapid  survey  it  is  not  possible,  nor  will  it 
be  considered  necessary,  to  ascertain  the  precise  arrangement  of  the 
smaller  branches  of  the  mountains  on  that  principle  of  order  which  is 
known  to  obtain,  even  in  the  fantastic  outlines  of  mountains  and  rivers. 
The  extensive  explorations  of  Mr.  Tinkham,  civil  engineer,  and  Lieuu 
MuUan,  United  States  army,  from  the  basis  of  the  odometer  survey, 
have  developed  the  leading  features  with  reliable  accuracy,  as  they 
have  been  feebly  indicated  in  this  report.  In  accordance  with  the 
general  view  here  attempted,  it  will  perhaps  be  sufficient  to  observe 
that,  although  the  whole  region  is  generally  pretty  closely  packed  with 
mountains,  still  the  available  country  in  the  valleys  and  prairies  can  be 
reckoned — it  is  not  too  much  to  say — ^by  thousands  of^  square  miles. 
requiring  only  roads — the  leading-strines  of  nursing  nations — to  develop 
its  capabilities ;  and  if  the  successful  cultivation  of  mountain  slopes 
and  unpromising  soils  in  densely  peopled  countries  be  considered,  it 
will  warrant  the  conclusion,  that  but  an  insignificant  fraction  of  all 
the  mountain  country  will  prove  unfit  for  some  kind  of  useful  purpose  ; 
or  improvement.  j 

By  way  of  farther  illustration,  however,  of  the  various  routes  by  whid  | 
these  mountains  can  be  traversed,  a  more  detailed  description  vill^ 
now  be  submitted  of  the  line  of  the  odometer  survey. 

Leaving  Medicine  or  Sun  river,  the  trail  passes  through  two  squtf^ 
looking  elevations,  which  seem  as  if  they  had  been  upheaved  tix)m  tte  \ 
general  surface  to  a  height  of  about  eight  hundred  feet,  having  a  base  ' 
eacb  of  ?Lt  least  a  square  wile,  the  table-land  on  the  top  correspondiDg 
with  th3  Qurrounding  counliy,  and   the  almost   perpendicular  sides 
/sbowms^  tegular  i^tratificfttiqp,  such  as,  no  doubt,  obtains  through  this 
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section  generally.  On  the  one  to  the  northwest,  the  edge  of  the  stratum 
of  sandstone  (?)  rock  on  the  very  top  resembles  a  crown  in  some  de- 
gree, on  which  account  it  was  called  **  Crown  Butte;"  they  are  both 
called  the  *'  Big  Knees  "  by  the  hunters.  From  these  curious  features, 
which  may  be  considered  the  gate  or  entrance  to  the  mountains  by 
this  trail,  there  follows  a  succession  of  every  description  of  mountain 
country.  For  the  first  twenty-five  miles  the  trail  winds  a  devious 
course  to  the  southwest,  through  innumerable,  naked,  and  rocky  hills 
of  moderate  elevation,  with  rugged  outlines;  and,  crossing  several 
small  streams,  leads  to  a  defile  on  the  south  fork  of  Dearborn  river, 
which  is  the  entrance  proper  of  the  Blackfoot  or  Cadotte's  Pass,  as  this 
point  is  accessible  from  other  directions.  On  either  side  of  this  distance 
IS  a  considerable  extent  of  country  in  which  the  rocks  crop  out  in 
'Very  conceivable  shape.  In  one  case  further  progress  is  stopped,  to  all 
^)pearance,  by  an  immense  wall  of  rock,  stretching  from  hiU  to  hill 
across  the  ravine  in  which  the  train  is  moving.  The  guide,  however, 
soon  finds  a  narrow  passage  which  admits  one  animal  at  a  time,  at  the 
risk  (which  sometimes  becomes  a  certainty)  of  tumbling  into  a  deep 
muddy  water-course  which  has  its  outlet  here.  In  numerous  instances 
the  rocks  project  perpendicularly  to  a  great  height  from  the  surface,  and, 
from  constant  disintegration  by  the  action  of  frost,  the  accumulating 
detritus  forms  a  regular  slope  around  the  base,  which  has  a  very 
artificial  appearance.  One  of  the  most  remarkable  of  these  is  the 
*'Bird  Tail  Rock,"  a  pretty  and  appropriate  name;  it  is  probably  not 
less  than  three  hundred  and  fifty  feet  high,  of  which  about  one  hun- 
dred and  fifty  feet  of  the  upper  half  is  a  picturesque  cluster  of  ba- 
saltic (?)  columns,  which  attracts  the  notice  of  every  traveller,  and  so 
straight  that  it  baffles  the  most  persevering  efforts  to  ascend  it. 

The  defile  leading  to  the  pass  is  ten  miles  through,  in  h  course  of 
southwest  by  south,  and  is  walled  in  on  either  side  by  loily  mountains, 
whose  steep  sides  are  clothed  almost  to  their  summits  with  an  itnpene- 
trable  forest  of  every  species  of  pine.  From  the  sources  pf  Dearborn 
river  a  steep  and  laborious  ascent  of  over  a  thousand  feet  attains  the 
dividing  ridge  of  the  Rocky  mountains ;  and  on  the  other  side  a  more 
sudden  descent  of  about  six  hundred  feet  leads  into  a  similar  defile, 
where,  immediately  at  the  foot  of  the  descent,  rise  the  waters  that 
flow  to  the  Pacific.  • 

The  view  from  the  top  of  the  dividing  ridge  should  be  often  seen  to 
be  well  described,  as  every  change  of  weather  doubtless  produces  a 
corresponding  change  in  the  aspect  of  the  vast  scene.  On  the  occasion 
of  our  crossing,  although  in  the  valleys  the  weather  was  mild  and 
serene,  on  the  top  there  blew  a  gale  which  well  nigh  took  men  and 
mules  off  their  feet,  and  made  it  difl5cult  to  take  a  steady  look  in  any 
direction.  An  endless  succession  of  towering  peaks  and  ridges  stretches 
away  into  blue  distance  on  every  side,  until  the  farthest  outlines  seemed 
indifferently  to  be  clouds  or  mountains.  The  first  snow  had  fallen  and 
melted  in  the  valleys,  but  still  glistened  in  patches  on  the  highest 
summits,  giving  them  a  sharp  relief  amidst  the  dusky  pine-clad  hills, 
that  seemed  to  reflect  their  gloomy  hues  upon  the  sky ;  for  although 
the  sun  was  shining  brightly,  he  seemed  impotent  to  cast  a  cheerlul 
ray  upon  the  sombre  and  stormy-mountain  wasle.     M.  \!ttv&  ^^^  ^^- 
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vqtion  there  is  probably  always  more  or  less  high  wind,  which,  with 
the  tremendous  view  on  every  side,  might  well  fill  the  untntored  mind 
of  the  roaming  savage  w^ith  the  idea  that  here  must  be  the  abode  of 
the  spirits  of  storm  and  destruction. 

The  Blackfoot  fork  of  the  Bitter  Root  river,  which  has  one  of  its 
sources  here,  flows  southwest  by  west  for  twenty  miles  through  a 
narrow  valley,  w^hich  gradually  opens  to  a  width  of  four  miles  at  its 
lower  end,  where  there  is  considerable  timber  in  the  bottom  ;  the  trail, 
however,  keeps  the  open  prairie,  which  is  unobstructed,  except  by  the 
small  affluents  of  the  main  stream.  The  valley  suddenly  closes  to  a 
narrow  gorge,  into  which  the  waters,  now  swollen  to  the  dignity  of  a 
river,  rush  with  some  force.  Here  was  a  considerable  beaver  swamp, 
and  a  complete  dam  across  the  river  forcing  the  pent  up  waters  into  a 
side  channel;  this  was  the  only  specimen  of  the  labors  of  that  indus- 
trious animal  which  was  seen  upon  this  route.  The  trail  follows  the 
river  through*  the  gorge,  crossing  it  several  tinies,  and,  after  twelve 
miles  of  the  most  difficult  mountain  paths — ^sometimes  through  thick  and 
tangled  brush,  sometimes  along  steep  and  dangerous  side-hill,  then 
through  a  gigantic  net- work  of  fallen  timber,  and  often  through  the 
swift  and  deepening  current — emerges  at  last  upon  one  of  the  largest 
and  finest  of  the  mountain  prairies.  Enclosed  all  round  by  high  mount- 
ains, as  this  and  all  the  other  prairies  are,  they  appear  to  be  of  much 
smaller  extent  than  they  really  are.  Its  greatest  length  nearly  north 
and  south  is  about  twenty  miles,  by  an  average  width  of  seven;  thus 
containing  certainly  over  one  hundred  square  miles  of  good  grazing 
land,  with  a  gently  undulating  surface  and  numbers  of  small  ponds» 
'the  river  meandering  through  it,  with  limber  and  brush  at  intervals. 

Geology  must  determine  whether,  as  it  occurs  to  almost  every  one, 
such  prairies  have  been  formerly  the  beds  of  mountain  lakes;  while 
a  reflective  min.d  takes  pleasure  in  anticipating  the  time  when  the 
wild  and  exuberant  beauties  of  such  scenes  shall  receive  the  chastening 
touch  of  art,  and  be  animated  by  the  labors  of  a  civilized  and  indus- 
trious community. 

Crossing  this  prairie  a  point  or  two  north  of  west,  the  route,  and  the 
river  generally,  continue  in  the  same  course  for  ten  miles  along  the 
base  of  l^h  and  steep  mountains  on  the  south,  and  a  considerable 
extent  of  prairie  hills  on  the  north;  thence  through  a  small  level  prairie 
of  a  few  miles  in  extent,  surrounded,  of  course,  by  high  mountains; 
thence,  for  thirty  miles,  a  few  points  south  of  west  in  a  deep,  narrow 
valley,  following  the  river  wnere  it  can  be  followed,  ana  meeting 
with  every  variety  and  difficulty  of  mountain  path — narrow,  level  ifl- 
tervals,  jutting  rocks,  thick-growing  and  obstructive  timber,  steep 
ascents,  and  rocky  and  dangerous  side-hill.  It  would  be  a  tedious 
if  not  a  hopeless  task  to  attempt  to  give  in  detail  the  striking  and  «= 
ever-changing  scenery  of  so  great  an  expanse  of  mountains;  it  is  ^ 
fcappy  privilege  of  the  painter,  only,  to  present  at  a  glance  the  varied 
elements  of  the  picturesque  and  sublime,  which  would  soon  growrirtr 
some  in  description,  even  if  exact  and  vivid  description  were  possible 
to  such  an  extent. 

After  the  last  distance  stated,  a  small  stony  prairie  occurs  where 
the  Blackfoot  fork  joins  the  Hell  Gate  river,  which  then  flows  throngl^ 
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a  narrow  opening  on  the  west  called  Hell  Gate,  and  debouches  on  the 
open  valley  of  the  Bitter  Root,  which,  seven  miles  further  west,  re- 
ceives by  two  mouths  the  collected  waters  from  the  eastern  ranges. 

Some  twentyo<ld  miles  up  the  valley  of  the  Bitter  Root,  which  has 
already  been  suflBciently  noticed,  are  the  Flathead  village  of  St.  Mary's- 
and  the  hospitable  mud-walls  of  Fort  Owen,  occupied  by  the  genile- 
raen  of  that  name,  independent  traders  with  the  Indian  tribes,  and  set- 
ting a  fine  example  of  persevering  industry  in  reclaiming  and  cultivating 
the  soil,  raising  crops  and  breeding  cattle. 

From  the  confluence  of  the  rivers  near  Hell  Gate  the  main  route 
avoids  the  diificult  part  of  the  Bitter  Root  valley,  turning  on  a  course 
directly  north  about  twenty  miles  through  a  picturesque  defile  to  an 
extensive  and  fertile  prairie  on  Jocko  river,  where  numbers  of  wild 
horses  were  seen;  tnence  northwest  sixteen  or  seventeen  miles, 
through  the  most  varied  and  interesting  scenery,  to  where  the  Jocko 
empties  into  the  Flathead  river,  a  stream  as  large  as  the  Bitter  Rout, 
and  sometimes  supposed  to  be  Clark's  fork  properly.  This  river  comes 
from  the  north  to  this  point,  and  turns  directly  west,  with  little  varia- 
tion for  twenty-five  miles,  where  it  joins  the  Bitter  Root  at  the  open- 
ing of  a  mountain-bound  prairie  called  Horse  Plain.  In  the  last  half  of 
this  distance  the  mountains  form  a  cafton  on  the  river  similar  to  that 
mentioned  on  the  Bitter  Root,  at  the  commencement  of  which  the 
route  leaves  the  river  and  tends  northwest  nine  miles  through  Camas 
prairie,  which  is  the  least  attractive-looking  of  such  spots;  thence  west 
again  about  nine  miles  through  a  rocky  pass,  and,  by  a  steep  descent, 
strikes  the  united  waters  at  the  foot  of  Horse  Plain. 

In  the  next  seventeen  miles,  a  point  or  so  north  of  west,  the  river 
now  certainly  called  Clark's  fork*  winds  through  the  deepest  and  nar- 
rowest part  of  the  valley,  the  mountains  on  the  south  rising  abruptly 
from  the  water,  and  heavily  timbered ;  but  on  the  north  they  project, 
in  shapeless,  naked  masses,  to  an  immense  height,  the  frequent  piles  of 
fragmentary  rocks  giving  evidence  of  some  tremendous  disruption;  the 
whole  range  bearing  the  appearance  of  having  bean  rent  asunder  by 
some  giant  force,  while  hanging  rock  and  mural  precipice  stand  in  stu- 
pendous contrast  to  the  bits  of  sward  and  timber  on  the  river-banks 
and  islands.  About  midway  through  this  magnificent  gorge  lie  the  re- 
mains of  the  "Fallen  mountain,"  over  which  the  trail  leads  as  the  only 
chance  to  proceed;  the  rudest  kind  of  horse-track  which  even  an  Indian 
w^ould  construct  winds  deviously  on  either  side  from  top  to  bottom, 
from  rock  to  rock,  the  interstices  being  partially  filled  up  wiih  the  small- 
est fragments  and  detritus,  but  not  so  as  to  insure  freedom  from  danger 
without  the  greatest  circumspection.  It  takes  half  a  day  for  a  train  of 
moderate  size  to  cross,  and  this  is  rarely  done  without  injury  or  loss  of 
animals;  indeed,  it  is  still  a  mountain  in  its  fall.  At  the  end  of  this 
grand  aggregate  of  everything  that  is  sublime  and  beautiful  in  scenery, 
are  a  few  square  miles  of  sward  and  timber  called  Thompson's  prairie, 
» and  here  we  pause  once  more  to  admire  the  noble  prospect. 

*No  effort  waa  spared  to  obtain  the  Indian  Dames ;  but  they  are  so  hopelessly  unpronouncfr- 
able,  that  not  one  could  be  retained,  except  that  of  Lake  Kalispelm,  or  Pend  d'Oreille ;  and 
Kalitpelm  is  merely  the  beginning  of  the  Indian  name,  which  extendi  to  ten  or  twelve  gut- 
tural toondi. 
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This  prairie  is  a  soccession  of  grassy  terraces  on  the  north  from  the 
river  to  the  frowning  mountains  which  enclose  it,  and  which  on  the 
south  rise  steeply  from  the  immediate  bank ;  the  slopes  between  the 
different  levels  are  covered  with  timber,  of  which  the  youngest  growth 
extends  irregularly  on  the  open  plateaux.     Standing  on  the  river-bank 
and  looking  up  the  valley,  the  view  embraces  all  the  elements  of  gran- 
deur and  beauty  that  can  be  imagined  in  mountain  scenery,  and  in  an 
extent  which  an  artist  would  choose  for  a  single  picture.     Here,  as 
iu  many  places,  the  mountains  close  in  upon  the  river,  making  a  stu- 
pendous gateway  to  the  open  prairie,  into  which  pours  a  brawling 
stream  through  one  of  the  numerous  gorges  from  the  north.     It  is  late 
in  the  morning  when  the  sun  overtops  the  crowded  mountains  and  lights 
their  deep  recesses,  gilding  the  autumnal  foliage  of  the  little  islands, 
which  derive  additional  beauty  from  their  clear  reflection  in  the  still 
back  water  created  by  the  meeting  of  the  rivers;  the  massive  outUnes 
of  the  foreground  are  still  enveloped  in  shade,  while  in  the  mighty 
opening,  rocks  and  trees,  and  pool  and  torrent,  are  glowing  in  a  blaze 
of  light.  Such  are  the  scenes  that  reward  the  way-worn  tourist  through- 
out this  great  region,  and  it  is  almost  sorrowful  to  reflect  that  the  very 
purpose  of  our  explorations  will  soon  dispel  the  "enchantment  that  dis- 
tance lends,"  when  it  will  be  no  longer  an  event  in  life  to  have  crossed 
the  mountains. 

The  character  of  the  valley  of  Clark's  fork,  from  Thompson's  prai- 
rie to  Pend  d'Oreille  lake,  has  aheady  been  perhaps  sufficiently  indi- 
cated in  the  general  review  of  the  mountains.  The  course  and  distance 
are  about  sixty-five  miles  northwest,  in  the  course  of  which  the  only 
new  features  are  a  few  small  caflons,  as  they  may  be  termed,  through 
which  the  river  suddenly  disappears,  but  soon  emerging  and  mean- 
dering through  the  dense  timber,  and  making  several  remarkable 
horse-shoe  bends.  Of  the  cafions,  that  called  the  Cabinet,  about  thir- 
teen or  fourteen  miles  from  the  lakes,  is  rather  remarkable,  but  wanting 
the  interest  of  novelty  to  those  who  have  seen  the  wonders  of  the 
mountains  from  their  eastern  base.  The  traveller  thrcugh  the  valley 
frequently  passes  through  tracts  of  timber  where  the  tall  trunks  stand 
denuded  of  their  Umbs  and  foliage,  scarred  and  blackened  by  de- 
structive fires  which  are  sometimes  started  by  lightning,  but  as  proba- 
bly by  negligence  or  the  nefarious  purposes  of  hostile  Indians.  It  is 
one  of  the  grandest  sights  by  night  to  watch  the  progress  of  the  fearful 
element  through  the  close-grown  trees ;  the  hissing  of  the  flames  envel- 
oping the  green  limbs;  the  crashing  of  faUing  logs,  and  the  clouds  of 
belching  smoke  that  darken  the  starlit  sky ;  the  lurid  glare  and  fitful 
light,  in  which  the  outlines  of  the  hills  and  woods  are  seen  starting 
from  obscurity  into  view,  to  sink  again  into  thicker  darkness:  these, 
with  all  the  minor  concomitants  of  such  a  scene,  make  an  impression 
on  the  mind  which  can  never  be  effaced.  Though  these  fires  be  so 
terrible  in  appearance,  they  are  rarely  of  any  great  extent,  as  the 
mountain-spurs  and  jutting  rocks,  with  the  winding  of  the  river,  form 
impassable  checks  to  the  most  furious  fire ;  they  are  soon  succeeded 
by  a  growth  of  young  trees,  and  are  of  but  slight  importance,  com- 
pared to  the  devastating  effects  of  a  fire  on  the  prairies. 

Among  the  few  disagreeables  of  such  a  mountain  trip  is  one,  it  should 


H.   Doc.  129.  lid 

be  hoped  of  rare  occurrence,  which  perhaps  may  not  improperly  be 
mentioned  here.  While  the  studious  observer  of  nature  is  feasting  his 
imagination  with  the  varied  scenery  of  the  mountains,  he  suddenly 
stumbles  on  the  scalped  remains  of  some  poor  Indian  warrior,  left  has- 
tily on  his  last  battle-ground  by  his  vanquished  tribe,  his  horse  having 
shared  his  fate,  lying  near  by ;  horribly  mutilated  by  obscene  bir^s-^nd 
beasts,  the  loathsome  objects  are  found,  it  may  be,  festering  in  the  sun 
or  stiffened  in  the  frost ;  the  most  deplorable  evidence  of  the  unceas- 
ing hostilities  which  seem  to  be  the  most  important  purpose  of  the  red 
man's  life. 

At  the  end  of  the  ifiost  thickly  wooded  section  of  Clark's  fork  is 
Pend  d'Oreille  lake,  encircled  by  a  zone  of  romantic  hills  of  diminishing 
elevation,  and  dotted  with  a  few  lovely  islands  like  gems  upon  the 
breast  of  beauty.  It  is  of  very  irregular  form,  with  a  varied  shore-line 
of  rocky  bluff*  and  sandy  beach,  a  large  section  of  which  exhibits  un- 
mistakable indications  of  iron.  Going  round  the  northern  shore,  a 
course  is  made  across  the  lake  to  its  outlet,  of  west-northwest,  sixteen 
miles  ;  thence  about  eight  miles  southwest  to  the  Hudson  Bay  cross- 
ing, to  which  the  distance  on  the  river  is  twelve  miles.  From  the  cross- 
ing to  the  49th  parallel  the  river  is  very  little  known.  Lieutenant 
Arnold  made  a  reconnaissance  of  the  falls  over  which  it  pours  into  the 
Columbia;  but  no  regular  examination  of  the  rest  of  the  river  from  St. 
Ignatius  to  its  mouth  has  hitherto  been  made  ;  it  is  merely  reported  to 
be  exceedingly  rough  and  dangerous  by  the  hardy  mountaineers. 

With  respect  to  the  character  of  the  river  channels,  and  their  capa- 
bility of  improvement  from  Fort  Owen  to  Vancouver,  it  will  be  sufficient 
here  to  refer  to  the  daring  adventures  of  Dr.  Suckley  and  his  little 
parly,  during  their  attempt  to  go  the  whole  length  of  those  important 
rivers  in  a  single  canoe.  When  that  gentleman  arrived  at  Vancouver, 
some  time  after  the  main  parties,  liis  lugubrious  and  forlorn  appearance, 
in  the  fragments  of  a  dragoon  overcoat  and  the  remains  ot  party  col- 
ored blanket  leggins,  sufficiently  attested  what  patient  endurance  his 
gallant  efforts  must  have  cost  him ;  but  his  own  lively  journal  should 
be  allowed  to  tell  the  rest.  It  is  to  be  regretted  that  the  hardships  he 
experienced  should  have  made  it  impossible  to  render  a  more  perfect 
survey  of  the  Columbia ;  but  it  is  hoped  that  his  narrative,  besides  its 
general  interest,  will  redeem  whatever  errors  may  subsequently  be  ob- 
served in  his  sketch  of  that  river  as  it  will  appear  in  the  maps  of  the 
expedition. 

Leaving  the  crossing  southwest  by  south,  twenty-five  miles  across 
the  easy  summit  between  Clark's  fork  and  Spokane  river,  through 
open  timber  to  the  beautiful  plain  called  Coeur  d'Alene  prairie,  where 
are  found  large  bands  of  domestic  cattle  in  the  finest  condition,  belong- 
ing to  different  trading  posts — the  best  evidence  of  the  ease  with 
which  such  places  might  be  settled.  It  is  the  largest  of  the  mountain 
prairies  on  the  main  rdVite,  and  probably  the  most  superior  in  any 
point  of  view ;  but  having  already  indicated  the  general  character 
of  all  these  prairies,  it  will  suffice  to  remark  the  decreasing  elevation  of 
the  mountains  in  which  it  is  embosomed,  suggesting  to  the  traveller 
that  he  is  soon  about  to  quit  these  scenes  of  nature's  greatness.  Twenty 
miles  southwest  along  the  edge  of  Cceur  d'Alene  prairie  iea.clv<i«»  S^or 
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kane  or  Coeur  d'Alene  river  ; — (the  doubts  about  the  application  of  such 
names  will  be  examined  and  cleared  up  for  the  final  map  ;) — sixteen 
miles,  two  points  north  of  west  to  the  crossing  of  the  Spokane ;  after 
which,  having  made  a  steep  ascent  of  five  or  six  hundred  feet  in  a  few 
miles,  two  points  south  of  west,  through  alternate  wood  and  prairie, 
the  mountains,  though  still  in  view,  are  actually  passed,  and  then  is  be- 
held the  first  expanse  of  the  Great  Plain  of  the  Columbia. 

When  the  foregoing  was  written,  the  journal  and  map  of  Lieutenant 
Mullan's  comprehensive  exploration  from  Fort  Owen  to  Fort  Hall  was 
received.  The  great  extent  of  mountains  and  prairies  embraced  in  this 
work,  which  was  performed  during  the  winter  months,  would  call  for  a 
more  extended  notice,  if  they  were  not  of  such  exactly  similar  charac- 
ter to  those  already  mentioned  here,  with  the  exception  of  the  large 
sage  plains  near  Fort  Hall ;  indeed,  if  there  be  any  difference  in  the 
likeness  of  the  former  features,  it  might  be  inferred,  from  the  impulsive 
and  enthusiastic  reports  of  that  officer,  that  they  were  rather  superior 
than  otherwise  to  anything  of  the  kind  occurring  in  this  report.  His 
journal  of  that  route  abounds  with  interesting  details  which  must  necessa- 
rily be  excluded  from  a  sketch  simply  intended  to  embrace  the  general 
features;  for  if  everything  were  included,  connected  merely  with  the 
subject  of  topography,  a  large  and  readable  volume  might  be  tilled. 

The  Great  Plain  of  the  Columbia,  or  Plateau  ot  Spokane,  as  it  has 
been  called,  is  bounded  on  the  north  by  those  rivers,  on  the  west  by 
the  former,  and  on  the  south  and  east  by  the  Blue  and  Rocky  mount- 
ains ;  it  is  about  two  hundred  by  one  hundred  and  fifty  miles  in  its 
greatest  length  and  breadth,  and  presents  such  a  curious  variety  of  sur- 
face, that  it  has  been  alternately  called  a  barren  sage  plain,  rocky 
plateau,  sterile  waste,  and  sandy  desert.  A  great  deal  might  be  said 
to  show  that  it  is  either  or  all  of  these,  but  \;here  can  be  no  doubt  that- 
it  possesses  many  points  of  interest  which  time  only  will  develop. 
It  contains  numerous  lakes  and  rivers,  the  latter  flowing  almost  inva- 
riably in  caftons  of  proportionate  dimensions,  from  the  great  fissure 
which  holds  the  Columbia  to  the  little  cracks  in  the  surface  peculiar  to 
every  streamlet.  Large  tracts  contain  little  else  than  huge  masses  ot 
columnar  basalt,  projecting  to  different  heights,  from  ten  to  one  hundred 
feet ;  extensive  swales  occur,  covered  with  bunch-grass ;  and  some- 
times we  pass  through  many  miles  of  short  rounded  ridges  and  hillocks, 
arranged,  as  it  were,  in  rows,  and  laid  towards  the  same  cardinal  point; 
while  near  Wallah-Wallah  are  large  fields  of  artemisia  in  deep  sandy 
soil,  the  most  unfavorable  part  of  the  whole  route.  The  examination 
of  the  Grand  Coulee  by  Lieutenant  Arnold  shows  another  instance  of 
the  little  reliance  to  be  placed  in  unauthorized  reports;  instead  of  con- 
necting across  the  northwestern  bend  of  the  Columbia  some  seventy 
miles,  and  being,  as  might  be  supposed,  the  old  bed  ot  that  river,  itex- 
tends  but  twenty-five  miles,  with  the  ITorm  of  jm  immense  cafion,  and 
then  is  soon  lost  in  the  general  level  of  the  plateau. 

Not  un frequently  on  the  rivers  and  streams  the  cation  walls  disappear 
in  rounded  slopes,  which  open  out  into  valleys  and  flats  where  moderate 

Kazing  is  found,  and  sufficient  of  brush-wood  and  dwarf-cedar,  poP" 
r,  «S:c.,  for  fire-wood,  while  in  very  extensive  sections  the  bunch-grass 
afli)rr1s  pasturage  that  might  be  called  abundant.    The  soil,  which  is 
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mostly  decomposed  trap-rock,  of  various  depths,  but  generally  thin, 
cannot  be  denied  to  possess  properties  of  productiveness ;  and  on  the 
swales  it  is  vegetable  mould,  which  only  requires  cultivation  to  prove 
its  capability,  while  the  rivers  and  lakes  abound  in  fish,  but  the  hungry 
wolf  is  the  only  tenant  of  the  plain. 

The  region,  altogether,  however,  is  not  very  attractive  in  any  respect, 
and  can  only  be  looked  upon  as  a  new  6eld  of  enterprise  when  the 
more  favored  wilderness  shall  have  been  subdued  to  the  ever-increasing 
requirements  of  civilization. 

From  the  Spokane  to  where  the  Peluse  joins  the  Snake  river  in  a 
direct  course  across  the  plain  is  about  ninety  miles  southwest,  during 
which  the  route  crosses  nuq|p*ous  small  streams,  and  through  such 
bleak  country  as  has  been  shortly  noticed ;  thence  about  fifty  miles 
southwest  to  Fort  Wallah- Wallah,  some  ten  miles  below  the  confluence 
of  the  Great  forks  of  the  Columbia,  and  another  important  stage  of  our 
journej'  has  been  accomplished.  It  should  be  stated  here,  that  the 
longest  march  without' water  on  the  nearest  route  to  Wallah-Wallah 
was  twenty-seven  miles ;  but  by  taking  a  longer  route,  water  can  be  had 
by  much  shorter  marches. 

The  Columbia  river  from  Wallah-Wallah  down,  its  cafions, 
rapids,  the  Dalles,  cascades,  &c.,  are  too  well  known  to  require  much 
notice  here  ;  they  have  long  since  received  the  polished  touch  of  one  of 
the  most  eminent  and  favorite  of  living  writers,  and,  in  connexion  with 
the  northern  Cascade  mountains,  have  just  been  thoroughly  handled 
by  the  gentlemen  of  the  western  division.  It  will  be  sufficient  to  ob- 
serve that  the  prairies  south  of  the  Columbia,  over  which  the  odometer 
survey  was  carried,  are  extremely  hilly  and  sandy,  with  some  artemi- 
sia,  which,  however,  is  not  seen  beyond  the  Umatilla;  an  occasional 
house  being  a  cheering  sign  that  our  labors  were  drawing  to  a  close. 
From  this  route  the  majestic  outlines  of  the  principal  peaks  of  the  Cas- 
cade range,  north  and  south,  are  almost  constantly  in  view,  from  in- 
credible distances,  glistening  through  the  pure  air  in  their  mantles  of 
eternal  snow.  Near  the  Cascades,  as  the  principal  rapids  of  the  Co- 
lumbia are  called,  the  odometer  gave  out,  as  well  as  some  of  the  ani- 
mals, and  the  winter  was  too  far  advanced  to  renew  the  attempt  to 
carry  the  survey  to  Puget's  sound.  Hoxvever,  it  is  satisfactory  to  know 
that  the  survey,  as  it  was  first  plotted,  independent  of  correction  by 
astronomical  points,  but  connected  by  those  of  Captain  Wilkes  and 
Professor  Nicollet,  was  only  trn  miles  in  error ;  being  in  excess,  in  a 
line  of  nearly  two  thousand  miles,  an  error  of  only  one  in  two  hundred, 
while  in  lalilude  there  was  no  error  whatever.* 

Going  down  the  Columbia,  the  reason  of  the  Cascade  mountains  be- 
ing so  named  becomes  apparent  on  the  steep  sides  of  that  tremendous 
chasm  through  which  the  gathered  waters  seek  the  ocean.  Foremost 
among  the  wonders  that  attract  the  admiring  gaze  of  travellers,  are 
the  numerous  and  beautiful  little  falls  which  pour  from  every  crevice, 
at  every  height,  and  frequently  from  the  very  mountain  top.  The  grand 
proportions  of  the  mountains  and  the  noble  river  deceive  the  eye  with 

•  Pubsequently,  by  comparison  with  Captain  Wilkes's  revised  longitude  of  Wallah- Wallah' 
the  odometer  sarvey  is  found  to  be  4'  in  excess,  or  about  three  «t.8kt.\i\A  m^e%. 
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respect  to  distance,  and  surprise  ensues  that  there  be  heard  no  "  sound 
of  falling  waters."     As  many  as  twelve  of  these  fairy  cascades  can  be 
counted  within  view  in  a  single  reach  of  the  river.     Some,  descending 
from  hanging  rocks,  are  dissolved  in  spray  less  than  halfway  down 
the  fall ;  others  steal  down  the  crooked  crannies  of  the  mountain,  never 
actually  leaving  their  steep  channels,  in  which  they  glisten  like  a  snow- 
wreath  ;  and  not  a  few  seem  as  though  they  were  frozen  on  the  mount- 
ain side,  so  regular  and  imperceptible  is  the  motion  ot  the  water,  and 
a  telescope  is  necessary  to  prove  that  they  really  are  what  they  barelj 
seem  to  be.    Most  of  them  are  but  tiny  threads  ot  foam;  but  on  turning 
a  projecting  and  sheltering  cliff,  there  is  found  another  litile  beauty  in 
a  nook  adorned  by  groups  of  evergreens,  where  the  water  pours  over  a 
broader  ledge,  and  spreads  into  a  veil  such  as  Undine  might  have  worn; 
genily  waving  with  the  undulations  of  the  air,  every  drop  yet  appears 
so  distinctly  to  the  eye  that  we  pause,  though  vainly,  to  hear  it  plash- 
ing on  the  rocks  beneath. 

From  the  Cascades  down  the  Columbia  in  a  steamer,  and  up  the 
Cowlitz,  it  may  be,  in  the  mail  canoe;  finding  little  towns  on  the  banks, 
and  sleeping  in  houses  every  night,  so  that  we  believe  we  are  getting 
into  settlements  once  more.  It  is  scarely  necessary  to  make  more  than 
a  few  closing  remarks  on  a  Territory  where  already  nearly  all  the  ap- 
pliances of  industry  are  actively  at  work  amid  a  quickly-growing  pop- 
ulation, and  whose  productions  begin  to  vie  with  those  of  any  country 
in  the  temperate  zone.  It  has  no  doubt  been  told  in  many  different 
ways  that  the  country  west  of  the  Cascade  range  and  north  of  the  Co- 
lumbia, particularly  around  Puget's  sound,  abounds  in  all  the  resources 
that  contribute  to  the  growth  of  States ;  that  its  dense  pine  forest, 
which  is  its  most  prominent  feature,  is  interspersed  with  valleys  and 
prairies,  many  of  them  teeming  with  life  and  energy,  and  that  it  can- 
not be  long  before  their  hardy  citizens  shall  assume  the  proud  position  of 
a  sovereign  State. 

It  remains,  therefore,  but  to  take  a  farewell  glance  at  those  majestic 
mountains,  some  of  which  may  even  now  be  vomiting  their  hoarded 
fires.*  We  pause  at  every  opening  in  the  woods  to  admire  the  brilliant 
tints  of  slumbering  volcanoes,  or  to  watch  a  passing  cloud  empurpled 
by  the  sun,  far  below  their  lofty  summits,  and  turn  away  reluc- 
tantly to  complete  our  journey  with  the  day.  Towards  the  terraiuation 
of  the  ride  from  the  Cowlitz  to  Olympia  the  opening  timber  gives 
glimpses  of  distant  waters,  overtopped  by  the  outlines  of  high  mountains 
with  whitened  peaks.  Emerging  from  the  forest-depths,  the  mountain 
ranges  of  the  Cape  Flattery  peninsula  grow  clearly  into  view ;  their 
snowy  peaks  and  summits  are  seen  gleaming  in  the  mellowed  splendor 
of  the  evening  sunhght,  and  reflecting  a  radiant  glow  upon  the  phicid 
waters  of  the  sound;  putting  an  appropriate  period  to  a  long  and  event- 
ful journey,  and  to  this  sketch. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

JOHN  LAMBERT. 

Governor  1. 1.  Stevens, 

Chief  of  Northern  Pacific  Railroad  Expedition. 

*  A  late  mail  announced  that  Mount  Eanier  was  emittiog  smoke. 
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2.  Preliminary  notice  of  the  geology  hf  the  country  explored  hy  Dr.  John 

Evansy  geologist* 

[This  paper  has  not  been  received.] 


3.  Medical  reports  of  Dr.  George  Snckleyy  assistant  surgeon  United  States 
army,  and  jDr.  J.  G.  Cooper,  surgeon  of  the  Exploration, 

DR.  SUCKLEY'S  MEDICAL  REPORT  FOR  EASTERN  DIVISION. 

Fort  Stbilacoom,  Puget's  Sound,  W.  T., 

January  4,  1854. 

Sir:  I  have  the  honor  to  submit  the  following  brief  report  concern- 
ing the  health  of  the  parties  under  your  own  immediate  charge,  ope- 
rating between  the  headwaters  of  the  Mississippi  river  and  Puget's 
sound,  together  with  a  few  remarks  concerning  the  character  ot  the 
country  passed  through,  and  the  prevailing  diseases  in  the  various 
Indian  tribes  seen  on  the  route. 

Ihe  whole  line  of  march  can  be  readily  divided  into  five  distinct  sec- 
tions, varying  considerably  from  each  other  in  soil,  climate,  and  pro- 
ductions. 

1.  The  prairie  and  coteau  country  between  Sauk  rapids  and  Fort 
Union,  at  the  mouth  of  the  Yellowstone  river.  The  eastern  two-thirds 
of  this  section  was  exceedingly  level,  abounding  in  lakes,  ponds,  and 
pools.  The  weather  was  generally  clear  and  pleasant,  the  heat  of  a 
July  sun  being  generally  moderated  by  refreshing  breezes.  Dews  at 
night  very  heavy.     Vegetation  rank. 

The  western  third  of  this  was  principally  through  a  coteau  country, 
nearly  destitute  of  timber.  Lakes  numerous,  but  many  of  them  stag- 
nant and  saline.     Dews  very  light.     Vegetation  more  scanty. 

The  main  party  of  sixty-seven  persons,  and  the  detachment  of  nine- 
teen under  Lieutenant  Grover,  were  occupied  in  passing  through  this 
region  from  June  10th  to  August  6th,  a  period  of  about  eight  weeks. 
The  health  of  all  persons  was  excellent ;  not  a  case  of  malarious  disease 
appeared ;  and  the  only  cases  of  sickness  which  came  under  my  notice 
^ere  slight  attacks  of  looseness  of  the  bowels,  produced  by  eating  too 
heartily  of  buffalo  meat,  in  addition  to  the  use  ot  ^aline  water.  These 
slight  ailments  yielded  very  readily  to  treatment,  and  but  one  man  was 
prevented  thereby  from  duty,  and  confined  to  bed.  His  illness  was 
promoted  and  aggravated  by  his  own  gross  imprudence.  With  proper 
choice  of  camping  grounds  we  could  nearly  always  obtain  good  water, 
Aplenty  of  it. 

2.  The  route  passed  over  between  Fort  Union  and  Fort  Benton,  by 
^ayofthe  valleys  of  the' Missouri,  Milk,  Marias,  and  Teton  rivers. 

The  command  at  this  time  numbered  over  one  hundred  persons, 
*nd  the  time  occupied  on  the  march  was  between  August  8th  and  Sep- 
tember 8th.  The  length  of  this  part  of  the  march  was  three  hundred 
^  seventy-five  miles.  # 

Three  men  came  on  the  sick  report :    St.  Louis,  (teamslei,^  e^\r 
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leplic  convulsions;  Osborne,  (cook,)  partial  paralysis;  Sergeant  Col- 
lins, (corps  sappers  and  miners,)  dysentery. 

The  two  first  mentioned  would  probably  have  been  attacked  with, 
the  above  complaints  whether  they  had  been  employed  by  the  expe- 
dition or  not.      St.  Louis  had  been  subject  to  fits  for  several  years. 
It  was  thought  best  to  send  him  in  a  boat  with  a  party  which  left  Forf 
Benton  for  St.  Louis,  Missouri,  under  charge  ot  Lieutenant  Saxtoo. 
Osborne  continued  with  the  main  party  until  it  reached  St.  Mary's 
village.     He  then  had  another  attack  of  the  paralysis,  and  was  left 
with  the  men  under  Lieutenant   MuUan's   charge.     Collins's  attack 
seemed  to  be  owing  to  indigestion,  and  consequent  diarrhoea,  kept  up  and 
aggravated  by  riding  on  horseback.     He  was  too  unwell  to  proceed 
further  with  the  train,  and  was  consequently  sent  down  llie  river  with 
Lieutenant  Saxton.     The  health  of  the  rest  of  the  party  was  exceed- 
ingly good. 

3 — Contains  that  portion  of  our  route  between  Fort  Benton  and  Fort 
Colville,  passing  over  and  through  the  Rocky,  Bitter  Root,  and  Cceur 
d'Alene  mountains. 

This  country  is  well  wooded,  and  is  abundantly  supplied  with  swift 
running  cold  spring  brooks.  No  cases  of  sidkness  occurred  in  the  main 
command.  At  St.  Mary's  I  was  detailed  on  special  service,  whi^h 
necessarily  involved  my  absence  fi'om  the  main  party  until  we  reached 
Fort  Vancouver. 

Section  4  embraces  our  route  through  a  country  almost  destitute 
of  timber  between  Fort  Colville  and  the  Dalles;  the  health  of  the  com- 
mand still  continued  excellent. 

Section  5.  March  between  the  Dalles  and  Puget's  sound,  via  Fort 
Vancouver. 

This  district  is  well  wooded,  and  abundantly  supplied  with  good 
water.  Three  cases  came  on  the  sick  report  as  Ibllows :  The  first  was 
that  of  a  mule-packer,  who  had  contracted  syphilis.  The  second  was 
a  case  ot  severe  acute  articular  rheumatism  in  the  person  of  a  dragoon 
private.  This  was  produced  by  his  lying  out  in  the  wet  all  night, 
during  a  fit  of  intoxication.  The  rest  of  the  men  were  all  healthy,  ex- 
cept one  of  the  gentlemen  of  the  scientific  corps,  who  became  slightly 
inaisposed  in  consequence  of  the  sudden  change  from  being  in  the  open 
air,  to  in-door  confinement  at  Vancouver. 

On  reviewing  the  whole  route,  the  unequalled  and  unparalleled  good 
health  of  the  command  during  a  march  of  over  eighteen  hundred  miles 
appears  remarkable;  especially  when  we  consider  the  hardships  and 
exposures  necessarily  incident  to  such  a  trip.  Not  a  case  of  ague  or 
fever  occurred.  Such  a  state  of  health  could  only  De  accounted  tor  by 
the  great  salubrity  of  the  countries  passed  through,  and  their  fi-eedoai 
from  malarious  or  other  endemic  disease. 

All  the  Indian  tribes  which  came  under  my  observation  east  of  the 
Rocky  mountains  seenjed  free  from  epidemic  disease,  at  least  tempo- 
rarily free.  Their  principal  complaints  are  chronic  inflammations  of  the 
eye  and  phthisis  pulmonalis.  Lues  venerea  and  gonorrhoea  prevail,  to 
a  certain  extent,  among  the  Assiniboines  and  Grosventres;  but  the 
Blackfoot  proper,  Piegans,  and  Blood  Indians,  as  far  as  I  could  learn. 
are  nearly  exempt  from  these  diseases. 
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The  Indians  seen  between  the  Rocky  mountnins  and  Fort  Colville 
belong  to  the  Flathead  and  Pcnd  d'Oreille  or  Kalispelm  tribes. 
Owing  to  the  good  principles  inculcated  by  the  missionaries  they  are 
very  virtuous  in  their  habits  ;  consequently  syphilis  is  almost  unknown 
among  them.  Phthisis  pulmonalis  is  very  common  among  them,  espe- 
cially among  the  last  mentioned  tribe.  They  are  very  poor,  anrl  fre- 
quently suffer  from  scanty  innutritious  diet.  As  mos*^  of  the  members 
of  both  of  these  tribes  have  been  vaccinated  by  the  missionaries,  small- 
pox is  of  rare  occurrence. 

The  Indian  tribes  on  the  Columbia  river,  below  Fort  Colville,  are 
rapidly  becoming  depopulated  by  the  smallpox,  intemperance,  and 
syphilis.  During ihepast  summer  the  smallpox  has  prevciiled  in  every 
direction,  carrying  off^  the  natives  by  hundreds.  The  Lakemans  and 
Wj^ampums,  during  this  short  period,  buried  more  than  one-half  of  their 
numbers. 

In  conclusion,  I  cannot  too  strongly  urge  the  importance  of  some  well- 
directed  measures  being  instituted  for  the  thorough  and  sj^stematic 
vaccination  of  all  the  native  tribes  west  of  the  Rocky  mountains. 
Without  requiring  any  additional  argumentative  appeal,  common  hu- 
manity and  good  sense  plainly  indicate  the  course  to  be  pursued. 

I  remain,  sir,  respectfully,  your  obedient  servant, 

GEORGE  SUCKLEY,  M.  D., 
A.  A,  Surgeon  to  the  Eastern  Division  of  Exploration. 

Governpr  Isaac  I.  Stevens. 


DR.  COOPER'S  MEDICAL  REPORT. 

Fort  Vancouver,  December  26,  1853. 

Sir:  In  this  report  I  shall  consider,  in  detail,  all  the  facts  noticed  in 
regard  to  the  health  of  the  party — the  hygiene  of  the  country,  and 
the  diseases  prevailing  among  the  Indians,  with  th^ir  remedies.  The 
general  health  of  the  party  was  very  good  throughout  the  journey. 
No  epidemics  or  endemic  diseases  prevailed;  boils  being  the  only 
disease  that  occurred  very  generally,  probably  in  consequence  of  the 
warm  weather  and  meat  diet.  Two  men  were  discharged  at  the 
Yakima  with  diseases  contracted  before  starting,  and  which  ihe  nature 
of  their  duties  as  packers,  and  daily  riding,  prevented  a  recovery  from 
during  a  march.  Disorders  of  the  digestive  organs  were  common,  but 
readily  yielded  to  treatment.  Although  almost  every  person  in  the 
command  applied  to  me  at  different  times  for  medicine  or  advice,  the 
above  were  the  only  cases  especially  worthy  of  notice.  Many  of  the 
medicines  furnished  to  the  party  were  found  unnecessary,  while  others 
were  very  useful;  and  a  lew  were  not  supplied  which  would  often 
have  been  serviceable.  Considerable  loss  occurred  from  breakage  in 
consequeace  of  the  diflSculty  of  conveying  medicines  in  panniers  on 
the  backs  of  mules. 

The  country  traversed  from  June  to  November  appears  to  be  very 
healthy  in  that  season.  The  great  dryness  of  the  climate,  and  the 
perfect  drainage  of  the  country,  prevent  the  prevalence  of  malatvovia 
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disease  in  summer.    No  instance  of  endemic  diseases  of  any  oth^ 
kind  was  met  with  not  attributable  to  the  mode  of  life  and  habits 
the  inhabitants.     Of  the  diseases  prevalent  among  the  Indiaos,  iT^ 
smallpox  was  the  most  common  and  fatal  in  its  eflects.    Whole  triL:>^, 
have  been  exterminated  by  it  on  the  Columbia  river,  and  we  met  w»-ijj 
it  among  all  those  inhabiting  the  west  and  north  sides  of  its  up^f 
branches.     Nearly  all  the  survivors  were  marked  with  it,  and  it  Was 
decreasing  at  the  time  of  our  visit.     Vaccination  had  been  tried  fcj 
some  white  residents  on  the  Okanagan  river,  but  without  effect.    West 
of  the  Columbia,  however,  it  had  not  yet  appeared,  and  the  principal 
tribes  there  had  been  vaccinated  by  the  Catholic  priests.     No  undubi- 
table  cases  of  the  syphilis  were  seen  east  of  the  mountains,  though  it 
has  prevailed  very  generally  on  the  west  side  of  the  mountains.   I 
saw  cases  of  intermittent  fever  on  the  west  side  of  the  mountains,  but 
none  on  the  east. 

The  Indians  there,  however,  say  that  it  formerly  prevailed  ex- 
tensively, but  suppose  it  was  brought  from  lower  down  the  river.  I 
met  with  no  disease  of  the  digestive  organs  among  them,  and  their 
unvaried  diet  of  dry  fish  and  berries  does  not  seem  to  affect  them. 
Chronic  inflanmiation  of  the  external  eye,  with  opacity  of  the  coraea,is 
very  common,  apparently  caused  by  the  irritation  of  smoke  in  their 
badly- ventilated  huts.  Blindness  following  smallpox  was  met  with 
but  rarely. 

I  saw  an  instance  of  curvature  of  spine  in  a  boy  of  about  fifteen  years, 
then  past  remedy.  Deformity  of  the  hip-joints  was  not  rare,  probably 
in  consequence  of  morbus  coxarires.  Fractures  and  dislocations  of  the 
limbs  appear  to  be  rare.  The  Indians  are  not  much  exposed  to  acci- 
dents of  that  kind,  on  account  of  their  indolent  habits  and  little  taste 
for  adventure.  Atrophy  of  the  muscles  constituting  the  calf  of  the  leg 
is  almost  a  disease  among  them,  in  consequence  of  their  infrequent  use 
in  walking;  all  journeys  being  performed  on  horseback  or  in  canoes, 
even  for  half  a  m'de  distance.  Consumption  is  common  among  theiD» 
in  consequence  of  poor  clothing  and  shelter,  combined  with  the  weak- 
ness of  constitution,  generally  caused  by  a  scanty  and  innutritious 
Duality  of  food.  Decay  of  the  teeth  seems  to  be  rare,  but  they  wear 
own  from  the  surface,  as  in  horses,  &c.,  forming  smooth  flat  tops. 
I  could  learn  of  very  few  remedies  among  the  Lidian  tribes;  they  are 
unwilling  to  tell  of  such  as  they  have,  which  must  be  very  few  and  of 
little  value,  as  they  place  great  confidence  ia  the  treatment  and  medi- 
cine of  the  whites.  Many  tribes  on  the  upper  Columbia  and  its 
branches  use  the  hot  vapor  bath,  followed  by  a  plunge  into  cold  water. 
This  severe  hydropathic  practice  does  not  seem  to  benefit  them,  and  is 
fast  giving  way  to  other  remedies.  The  huts  used  for  its  administra- 
tion have  been  often  described,  and  are  used  also  east  of  the  Rocky 
mountains.  Like  all  savage  nations,  charms  and  incantations  arc 
much  rehed  on  by  them.  An  umbelliferous  plant  (pencedanum)  is 
used  by  them  as  an  emetic,  as  well  as  the  root  of  the  Sicyoo  OregonSt 
or  wild  melon,  which  has  properties  similar  to  those  of  colocynih. 

There  are,  undoubtedly,  many  plants  indigenous  to  the  country,  of 
great  medicinal  value.    Some  of  these  are  well  known,  but  a  long  lime 
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will  be  required  to  ascertain  fully  the  uses  of  the  greater  part  of  them. 
Some  are  noticed  in  the  accompanying  list  of  plants  observed. 
Respectfully,  &c., 

J.  G.  COOPER,  M.  D. 
Captain  J.  B.  McClellan, 

Corps  of  Engineers,  Commanding  Expedition. 


B. 

SURVEY  OF  THE  CASCADES. 


4.  Railroad  practicability  of  the  Cascades  and  of  the  line  of  the  Snoqualme 
Pass,  by  Captain  Geo.  S.  McClellan,  Corps  of  Engineers,  U.  S.  A,,  in 
command  of  (he  Western  Division.  (The  survey  of  the  Snocjualme  Pass 
tvas  carried  by  Captain  McClellan  up  the  valley  of  the  Yakima  to  three 
miles  west  of  the  dividing  ridge.) 

Olympia,  W.  T.,  February  8,  1854. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  prac- 
ticability of  a  railroad  across  the  Cascade  mountains. 

The  result  ol  the  explorations  of  the  last  summer  has  been  to  ascer- 
tain that,  between  the  parallels  of  45^  30'  and  49°  north  latitude,  there 
are  but  two  passes  through  the  range  practicable  for  a  railroad :  that 
of  the  Columbia  river,  and  that  in  which  the  north  and  main  fork  of 
the  Yakima  heads. 

I  will  first  describe  the  latter — ^heretofore  erroneously  called  the  Sno- 
qualme, for  the  reason  that  the  river  of  that  name,  the  south  fork  of  the 
Sinahomish,  was  incorrectly  supposed  to  head  in  it. 

The  approach  to  this  pass  must  be  by  the  valley  of  the  Yakima, 
crossing  the  Columbia  anywhere  within  fifteen  miles  above  the  junction 
of  these  two  rivers. 

The  Columbia  here  runs  through  a  level  and  extensive  sage  plain, 
of  a  sandy  soil;  the  approaches  are  perfectly  good ;  the  river  about 
four  hundred  yards  in  width. 

No  material  for  bridging  exists  immediately  at  hand. 

Excellent  yellow  pine  grows  abundantly  on  the  Yakima,  about  one 
hundred  miles  from  its  mouth,  and  can  be  floated  down  at  high  water 
with  but  htile  diSiculty. 

Good  granite  is  found  on  the  Columbia,  about  one  hundred  and 
forty  miles  above  the  mouth  of  the  Yakima :  it  may  occur  at  a  less  dis- 
tant point. 

From  the  crossing  of  the  Columbia  to  the  commencement  of  the  pine 
timber  is  a  distance  of  ninety-six  miles;  the  general  character  of  the 
valley  to  this  point  is  wide,  open,  and  terraced ;  the  ground  of  sand, 
gravel,  or  loose  stones — but  little  clay,  or  vegetable  mould ;  curves 
easy ;  long  stretches  of  straight  road,  perfectly  practicable.  In  this 
distance  there  are  five  points  where  the  hills  come  close  to  the  river; 
making,  at  most,  ten  miles  of  side-cutting  necessary  \  this  c\itXAX\^  \& 
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generally  in  earth,  loose  stone,  or  trap-rock,  easily  broken  into  blocks. 
In  addition  to  these  five  points,  the  last  eight  miles  of  the  ninety-six 
will  be  principally  side-cutting  in  earth,  gravel  and  sand — the  work 
light,  and  no  very  high  side-slopes.  In  the  first  eighty  miles  fi*om  the 
Columbia  the  grade  will  be  twelve  and  a  half  feet  to  the  mile;  m  the 
last  sixteen  miles  it  will  be  eight  and  a  half  feet  to  the  mile.  By  keep- 
ing thus  far  the  north  bank  of  the  Yakima,  the  only  bridges  of  any  con- 
sequence required  will  be  two,  over  streams  each  about  seventy-five 
feet  in  width. 

At  some  place  in  this  vicinity  it  would  be  advisable  to  cross  to  the 
south  bank  of  the  Yakima,  which  is  here  about  forty  yards  wide;  good 
crossing  easily  found;  plenty  of  limber  on  the  spot;  stone  for  masonry 
within  twenty-five  miles  by  water.  The  road  now  keeps  to  the  valley 
twenty-one  miles  further  on — four  miles  beyond  Ksitkas;  passing 
through  an  open  pine  woods;  soil  light,  sometimes  gravelly;  about  two 
miles  side-cutting — ^grade  eight  feet  to  the  mile.  From  the  point  now 
reached,  there  are  two  methods  of  passing  the  dividing  ridge :  1st.  By 
means  of  a  tunnel  four  thousand  yards  in  length,  from  the  level  of  Lake 
Willailootzas,  2,993  feet  above  Vancouver;  2d.  By  a  tunnel  11,840 
yards  long,  from  the  level  of  Lake  Kitchelas,  2,388  feet  above  Van- 
couver. 

If  the  short  tunnel  be  used,  the  road  must,  at  this  point,  leave  the 
valley,  take  a  side  location  on  the  northern  slope  of  the  mountains  bo^ 
dering  the  valley  on  the  south,  and  ascend  eight  hundred  and  ninety- 
five  feet  in  eighteen  and  a  half  miles,  giving  a  grade  of  48.4  feet 
per  mile,  in  fitty  per  cent.  rock.  The  plateau  of  Willailootzas,  one 
mile  long,  will  be  entered  by  a  curve,  witn  a  radius  of  about  two  thou- 
sand feet  and  the  road  pass  along  the  north  bank  of  the  lake,  with  side 
location,  in  eighty  per  cent,  trap-rock,  easily  worked.  This  lake  should 
be  partially  drained;  its  shores  are  steep,  and  of  broken  stone.  Tb^re 
will  be  some  little  difficulty  in  preparing  a  proper  depot  for  the  work- 
men, tools,  &c.,  at  the  entrance  of  the  tunnel.  The  tunnel,  about  four 
thousand  yards  long.,  will  pass  through  solid  rock,  (silicious  congiqpa- 
erate)  and  will  debouche  on  the  western  slope  at  an  elevation  of  about 
three  thousand  feet  above  the  Sound  at  Seattle.  The  road  must  now 
have  a  side  location  on  the  mountam  spur  bordering  the  valley  of  the 
Nook-noo,  in  about  seventy  per  cent,  rock,  generally  conglomerate;  fol- 
low this  valley  twenty-nine  and  a  half  miles,  then  take  tlie  summit  and 
northern  slope  of  the  low  ridge  separating  Lake  Mowee  from  the  valley 
of  the  Snoqualrae,  and  from  that  taking  a  spur  running  from  the  Psook- 
noo  falls  to  those  of  the  Snoqualme,  reach  the  latter  falls  at  a  distance 
of  for ly- five  miles  from  the  tunnel — all  in  side-cutting,  with  rocks  as 
above. 

The  grade  will  be  59.8  feet  per  mile. 

With  reference  to  this  stretch  of  forty-five  miles,  and  that  of  eighteen 
and  a  half  miles  on  the  eastern  slope,  leading  to  the  tunnel,  it  is  to  be 
observed  that  the  grades  given  above  are  on  the  supposition  that  a 
continuous  grade  can  be  obtained;  but  it  must  be  expected  that  the 
grade  will  necessarily  be  broken,  and  be  higher  than  the  estimate  in 
many  places. 

From  the  Snoqualme  falls  to  Seattle  is  a  distance  of  about 


If.   Doe.    129.  129 

iriiles,  of  which  the  6rst  ten  must  have  a  grade  of  twenty  feet  per  mile 
at  most ;  and  the  remaining  twenty  pass  over  a  quite  level  country. 

If,  instead  of  a  tunnel  from  the  level  of  Lake  Willailootzas,  we  con- 
sider a  tunnel  from  the  level  of  Lake  Kitchelus,  the  case  will  be  aH 
fellows: 

Commencing  at  the  point  eighteen  and  a  Iftilf  miles  east  of  Willai- 
lootzas,  there  will  be  eighteen  and  a  half  miles,  with  a  grade  of  15.2 
feet  per  mile,  and  but  little  side-cutting,  through  a  thickly  timbered 
country,  as  far  as  Kitchelus. 

The  divide  must  now  be  pierced  by  a  tunnel  11,840  yards  long,  of  a 
character  similar  to  the  one  considered  above. 

The  grade  to  the  Snoqualme  falls  will  then  be  46.3  feet  per  mile;' 
all  other  circumstances  unchanged. 

These  two  methods  of  passing  the  divide  are  given  as  the  only  means 
that  have  suggested  themselves  to  me,  for  overcoming  the  obstacles 
presented  by  the  best  pass  north  of  the  Columbia  river.  The  elevation 
of  the  different  points  was  taken  with  the  barometer,  from  the  eastward 
to  a  point  about  three  miles  west  of  the  summit ;  the  distances  esti- 
mated  by  parties  passing  over  the  ground.  It  must  be  clearly  under- 
stood that  the  statements  just  made  are  the  results  of  a  reconnaissance 
with  no  other  instruments  than  a  compass  and  barometer,  and  that  they 
are  given  merely  as  the  best  approximations  that  could  be  made  under 
the  circumstances;  liable  to  modification  upon  any  future  examination, 
made  with  more  leisure  and  better  instruments.  Such  an  examina- 
tjon  may  prove  the  estimated  length  of  the  tunnels  to  be  slightly  too 
great,  but  will  rather  increase,  than  decrease,  the  grades  as  given  above; 
The  great  difficulty  in  the  case  consists  in  the  short  distance  available 
for  effecting  the  descent  from  the  summit  to  the  sound. 

During  the  past  summer  and  fall,  and  the  present  winter,  I,  and  the 
gentlemen  of  my  party,  spared  no  pains  in  inquiring  of  the  Indians  as 
to  the  quantity  and  nature  of  the  snow  in  the  mountains  during  the 
winter.  We  examined  the  snow-marks  on  the  trees  in  the  passes ;  in 
more  than  one  instance  our  guides  pointed  out  to  us,  far  above  our 
heads,  where  they,  standing  on  the  snow,  had  broken  off  branches 
from  the  trees. 

All  the  information  thus  obtained  from  different  sources,  at  diflferent 
times,  and  various  places,  was  perfectly  consistent,  and  is  fully  sustained 
by  facts  known  in  regard  to  the  M t.  Hood  immigrant  trail,  the  Sierra 
Neveda,  Coast  range,  &c.  We  all  agreed  in  the  opinion,  thus  founded^ 
that  in  ordinary  winters  there  could  not  be  less  tnan  from  twenty  to 
twenty-five  feet  of  snow  in  the  passes- 
Mr.  Tinkham  having  crossed  the  mountains  by  the  main  Yakima 
Pass  on  the  21st  January,  1854,  reports  seven  feet  of  snow  in  the  pass. 
I  have  every  desire  to  give  this  report  its  due  weight,  and  think  it  can 
readily  be  explained  by  the  fact  that  this  has,  thus  far,  been  a  remark- 
ably dry  season,  and  that  perhaps  the  greatest  amount  of  snow  may 
usually  be  found  in  the  mountains  at  a  later  period  than  this.  In  any 
event,  I  still  ;emain  of  the  opinion  that,  in  ordinary  winters,  not  lesi( 
than  from  twenty  to  twenty-five  feet  of  snow  will  be  found  in  the  passetf^ 
during  the  most  unfavorable  months  of  the  year. 
9 
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With  regard  to  the  Columbia  River  Pass,  I  am  not  prepared  to  speak 
so  much  in  detail;  the  last  barometer  being  broken  before  we  reachedt 
there  on  our  return,  and  for  other  good  reasons,  I  passed  down  by 
water.  Mr.  Lander,  however,  travelled  the  greater  part  of  the  distance 
by  land;  and  as  his  examination  corroborates  the  opinion  I  jfbrmed  at 
the  time,  I  shall  content  tnyself  with  expressing  in  general  terms  the 
nature  of  that  pass. 

The  only  tunnel  required  will  be  to  efiect  the  passage  around  Cape 
Horn  mountain ;  this  will  not  exceed  seven  hundred  feet  in  length,  and 
a  close  examination  may  prove  even  this  to  be  unnecessary.  There  need 
be  no  gradient  to  exceed  ten  feet  per  mile ;  no  trouble  of  any  conse- 
quence is  to  be  apprehended  from  the  snow ;  the  work  will  be  prose- 
cuted with  much  greater  rapidity  and  economy — ^the  supplies  much 
more  easily  fiimished  than  on  the  Yakima  route. 

The  distance  from  the  mouth  of  Snake  river  to  Seattle,  by  this  pass, 
is  about  one  hundred  and  forty  miles  longer  than  by  the  Yakima  Pass; 
considerable  side-cutting  in  rock  will  be  necessary.  The  road  should 
foDow  the  Columbia  to  the  valley  of  the  Cowlitz;  and  following  that 
valley,  take  as  direct  a  line  as  possible  from  the  "Farms"  to  Seattle. 
The  country  is  of  such  a  nature  that  there  will  be  no  difficulty  in  ob- 
taining suitable  gradients;  a  great  part  of  the  distance  from  the  Cow- 
litz Farms  to  Seattle  will  be  through  gravelly  prairies. 

From  Wallah- Wallah  to  Seattle  there  will  be  but  ten  streams  of  any 
consequence  to  bridge;  these  bridges  will  not  be  of  great  length,  nor 
will  their  construction  present  any  unusual  difficulties.  As  a  matter 
of  course,  there  are  a  number  of  rivulets  to  be  bridged.  It  is  unneces- 
sary for  me  to  enter  upon  the  discussion  of  a  question  so  generally 
understood  as  the  economy  of  low  grades  and  short  tunnels,  both  as 
to  the  construction  and  subsequent  use  of  a  railroad  ;  neither  does  it 
come  within  my  province  to  consider  these  passes  as  to  their  positions 
With  respect  to  the  general  Une  from  the  Rocky  mountains  westward, 
whether  crossing  by  the  South  Pass  or  to  the  north  of  it.  Having  stated 
what  I  know  about  them,  I  have  merely  to  consider  their  relative  merits 
with  regard  to  the  physical  obstacles  presented  hy  each. 

I  am  of  the  opinion  that  the  Yakima  Pass  is  barely  practicablci 
and  that  only  at  a  high  cost  of  time,  labor,  and  money. 

The  Columbia  River  Pass  is  not  only  undoubtedly  practicable,  but 
is  remarkably  favorable.  I  see  no  reason  to  believe  that  an  equally 
good  one  can  be  found  anywhere  through  the  Cascade  range,  or  tte 
Sierra  Nevada ;  and  have  no  hesitation  in  pronouncing  it  to  be,  by  far, 
the  best  from  46°  30'  to  49°  ^ordi  latitude.  The  question  is,  after  al 
reduced  to  a  choice  between  the  shorter  line,  high  grades,  a  veiy  loi« 
tunnel,  and  almost  certain  difficulty  from  the  snow,  in  one  case ;  ana 
the  longer  line,  low  grades,  httle  or  no  tunnelling,  and  no  trouble  from 
the  snow,  in  the  other.    I  prefer  the  latter. 

The  main  Yakima  Pass  giving  quite  a  direct  line  from  the  mouth  of 
Snake  river  to  Seatde,  it  would  be  desirable  that  an  instrumental  sur- 
vey should  be  made  of  it,  as  well  as  of  the  Columbia  River  Pass,  should 
any  more  railroad  explorations  be  made  on  this  line.  I  have  mentioned 
Seattle  as  the  proper  terminus  of  the  road,  whether  it  crosses  the  mount- 
ains by  the  main  Yakima  or  by  the  Columbia  Pass.    This  place  is 


H.  Doc.   129.  131 

situated  on  Elliott  bay,  and  is  by  far  superior  to  any  other  harbor  ou 
the  eastern  shore  of  Puget's  sound — ^I  mean  here,  by  Puget's  sound, 
the  sheet  ot  water  made  up  of  the  sound,  properly  so  called.  Admiralty 
inlet,  Bellingham  bay,  &c. 

Seattle  is  the  nearest  to  the  Straits  of  Fuca.  It  is  easily  entered  with 
any  of  the  prevailing  winds,  is  secure  from  heavy  seeis,  and  has  a 
most  excellent  holding-ground  of  blue  clay,  and  good  depth  of  water — 
thirty  fiuhoms.  The  banks  are  suitable  for  a  town ;  the  deep  water 
corner  so  near  the  shore  that  but  very  short  wharves  will  be  required. 
Semi-bituminous  coal  has  been  found  within  fourteen  miles  by  water 
up  the  D' Wamish.  The  harbor  can  be  defended  by  permanent  fortifica- 
tions. 

Next  to  this  place,  Stellacoom  is  the  best  terminus  on  the  eastern 
shore ;  it  is  not  so  accessible  from  the  straits;  it  affords  a  fair  harbor 
for  large  vessels ;  and  the  "  Narrows,"  which  cover  this  harbor,  are 
more  easily  defended  by  permanent  works  than  are  the  approaches  to 
Seattle. 

The  examination  of  the  passes  of  the  Cascade  mountains  was  ne- 
cessarily limited  to  a  hasty  reconnaissance,  for  the  reason  that  that 
range  was  almost  wholly  unknown — ^in  fact,  nothing  whatever  was  known 
•  of  the  portion  north  of  the  Yakima  Pass ;  and  as  I  was  under  the 
oecessity  of  completing  the  examination  as  far  as  the  northern  limits 
of  our  territory,  1  had  no  choice,  but  to  ascertain,  with  the  least  possible 
delay,  the  most  important  facts  with  reference  to  each  pass,  and  then 
push  on  in  search  of  others. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

GEO.  B.  McCLELLAN, 
LieuU  Engineers  and  BvU  Capt.  (7.  S.  A.f 

Commanding  Western  Vivision  of  surv€y. 
Governor  L  I.  Stevens, 

Chief  Northern  Pacific  Railroad  Exploration^  Sfc. 


5*  Railroad  report  of  the  'practicability  oj  the  Snoqualme  Pass^  and  the 
obstructions  to  be  apprehended  jrom  snow^  by  Mr.  A.  W.  Tinkham.  {Mr. 
Tinkham  extended  the  survey  Jrom  Hie  point  to  which  it  had  been  carried 
by  Captain  McClellan  to  Seattle^  on  Puget^s  sounds  and  made  examinor 
tions  ^  the  dsp^  of  snow  in  the  month  of  January ^  1854.) 

Washington,  D.  C,  Jwne  19,  1854* 
Sir:  By  your  direction  I  made  a  winter  examination  of  die  line  of 
the  Yakima  in  January,  and,  crossing  the  mountains  by  the  Snoqualme 
Pass,  carried  the  line  to  Seattle,  on  Puget's  sound. 

The  Columbia  may  be  crossed  near  the  mouth  of  the  Snake  river  with 
a  width  of  about  four  hundred  and  fifty  yards.  Crossing  the  Columbia, 
the  line  enters  the  valley  of  the  Yakima.  This  river,  in  the  lower 
part  of  its  valley,  has  a  width  of  some  one  hundred  yards ;  flows  with 
a  steady  current;  is  rarely  fordable  ;  for  about  forty  miles  from  its  mouth 
has  no  wood  on  its  banks,  other  than  the  small  willow  and  occasional 
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poplar;  and  is  bordered  on  either  side  by  high  rounded  hills  destitute 
of  woods,  apparently  dry,  and  scantily  covered  with  grass,  and  on 
whose  slopes  the  underlying  trap  rock  is  frequently  exposed.  These 
hills,  at  several  intervals,  touch  upon  the  river  for  a  short  distance 
only,  and  again  retire  frequently  several  miles  from  the  river,  thns 
dividing  the  river-bottom  into  several  separate  and  prairie-like  portions, 
to  some  or  all  of  which  the  Indians  have  given  names.  The  artemisia, 
in  the  part  ol  the  valley  near  the  Columbia,  is  abundant  on  the  more 
elevated  positions  of  the  bottom-lands,  growing  less  as  we  ascend  the 
▼alley,  and  finally  disappearing  altogether.  After  ascending  some 
forty  miles  up  the  river,  portions  of  the  bottom-lands  of  considerable 
extent  are  noticed,  so  httle  raised  above  the  level  of  the  river  as  to  be 
frequently  overflowed  and  marshy ;  are  marked  by  a  stout,  lofty  swamp 

frass,  and  are  cut  with  occasional  slough-like  channels,  which  are  per- 
aps  dry  and  hard  in  summer,  but  in  winter  were  wet  and  miry, 
and  were  avoided  by  the  Indians  with  me. 

For  some  one  hundred  miles  up,  the  valley  is  extremely  fevorable; 
the  rise  ot  the  valley  is  very  small,  (by  Captain  McCleUan's  observa* 
tions  an  average  of  but  about  twelve  ieet  per  mile,)  and  the  only  ex- 
pensive work  to  be  encountered  being  the  limited  amount  of  rock- 
cutting  where  the  hills  close  in  upon  the  river  in  three  places  of  about 
ten  miles  in  length,  and  one  or  perhaps  two  crossings  of  the  Yakima, 
with  several  other  small  streams.  At  the  end  of  this  distance  the 
valley  narrows,  and  the  more  broken  grounds  show  that  one  is  on  the 
slopes  of  the  mountains.  To  Lake  Kitchelus,  however,  within  a  few 
miles  of  the  summit,  the  rise  of  the  valley,  though  more  rapid,  is  sliB 
very  gentle. 

After  the  distance  of  forty  miles,  spoken  of  Iels  destitute  of  wood,  the 
river  is  generally  lined  with  cotton-wood,  the  pine  occasionally  min- 
gling with  the  latter  wood,  and  becoming  more  numerous  higher  up  the 
valley. 

By  my  own  estimate  the  summit  of  the  pass  is  one  hundred  and 
fifty-five  miles  from  the  mouth  of  the  Yakima.  At  a  distance  of  aboat 
one  hundred  and  five  miles  from  the  mouth  the  line  has  entered  the 
more  open  borders  of  the  extensive  wooded  district,  reaching  thence 
to  the  shores  of  Puget's  sound.  On  the  east  slope  of  the  inountains, 
pines,  spruces,  firs,  cedars,  larch,  and  some  small  amount  of  uniro- 
portant  hard-wood  tree6,  are  the  general  growth ;  on  the  western  slopes 
the  mass  of  the  growth  is  as  elsewhere  on  the  Sound,  fir  and  cedar. 

As  might  be  supposed,  the  obstacle  to  be  overcome  in  this  important 
route,  presenting  much  that  is  promising,  and  demanding  in  the  future 
surveys  the  most  careful  attention,  is  the  passage  of  the  summit  with 
suitable  grades.  The  saving  of  distance  in  the  Great  Trunk  line,  con- 
necting the  Mississippi  and  the  great  lakes  with  the  Pacific,  is  so  con- 
siderable as  to  warrant  a  large  expenditure  to  overcome  the  natural 
obstacles  of  the  route. 

Captain  McClellan  obtained  barometric  observations,  giving  a  profile 
of  the  route  from  the  mouth  of  the  Yakima  to  a  point  three  miles  west 
of  the  summit.  From  this  point  westward,  to  the  ocean,  no  connected 
observations  have  been  made. 

To  present  clearly  the  result  of  my  own  observations,  I  will  refer  to 
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the  two  methods  suggested  by  Captain  McClellan  for  passing  the 
summit : 

1.  By  means  of  a  tunnel,  4,000  yards  (2.27  miles)  in  length,  from 
the  level  of  Willailootzas,  about  3,000  feet  above  the  Sound,  with  an 
eastern  approach  of  eighteen  and  a  half  miles  with  a  grade  of  4S.4 
feet  per  mue,  and  western  descent  of  forty-five  miles  at  59.6  feet  per 
mile. 

2.  By  a  tunnel  11,845  yards  (6.73  miles)  long  from  the  level  of  Lake 
Kitchelus,  2,388  feet  above  Vancouver,  with  an  eastern  approach  of 
eighteen  and  a  half  miles  with  a  grade  of  15.2  feet  per  mile,  and  a 
western  descent  of  forty-five  miles  at  46.3  feet  per  mile. 

These  estimates  suppose  a  uniform  grade  for  the  distance  given, 
and,  as  13  remarked  by  Captain  McCleDan,  the  grade  will  necessarily 
be  broken,  and  higher  than  the  estimate  in  many  places. 

Being  without  mstruments  or  snow-shoes,  ana  on  the  coldest  days 
of  winter,  it  was  impossible  for  me  to  carry  a  profile  down  to  the  Sound, 
or  to  investigate  the  best  mode  of  passing  the  mountain  ;   but  I  think 
that  the  lower  tunnel  might  be  shortened  some,  and  I  observed  that  while 
the  distcmce  between  the  summit  and  Wallah- Wallah  is  nearly  as 
1  made  it,  the  distance  between  the  summit  and  the  Sound  is  much  less. 
From  about  the  level  where  the  tunnel  at  the  water-level  of  Lake 
Kitchelus  would  debouche  on  the  western  side,  I  judged  that  the  natu* 
Kd  descent  of  the  valley  of  the  Nook-noo  was  sixty  leet  per  mile,  and 
that  it  soon  became  less  than  this.     I  think  that  from  this  point  west- 
ward no  serious  difficulty  exists,  and  the  balance  of  the  road  to  Seattle 
Boaybemade  without  objectionable  grades,  or  work  of  an  unusually 
expensive  character.     Although  the  explorations  of  this  route  are  still 
veiy  incomplete,  my  own  meagre  examinations  are  sufficiently  conclu- 
sive to  establish  the  practicable  character  of  the  country  between 
Seattle  and  the  Snoqualme  falls. 

One  of  the  objections^  this  route  of  serious  importance,  if  existing, 
Mhat  in  winter  the  YalSma  valley  is  mucfi  obstructed,  and  the  mount- 
ain summit  impassable  from  the  depth  of  the  snows.  The  exploration 
which,  by  your  direction,  I  made  from  Wallah- Wallah  to  Seattle,  was 
principally  for  the  decision  of  this  question ;  and  I  give  in  brief  its 
fesults. 

The  trip  from  Wallah- Wallah  to  Seattle  occupied  the  greater  part 
of  January  of  last  winter,  and  just  as  I  was  nrepguring  to  leave  Wallah- 
WalJab  the  weather  suddenly  changed  and  became  severely  cold,  and 
tie  passage  of  the  mountains  was  made  in  the  coldest  days  during  the 
winter,  a  winter  of  greater  cold  on  the  Columbia  and  Puget's  sound 
ihaii  is  usual. 

1  found  no  snow  in  Yakima  valley  until,  on  January  13th,  about 
fieventy  miles  from  its  mouth,  the  snow  was  from  two  to  three  inches 
deep.    To  this  point  I  found  the  Indians,  in  large  and  small  campSj 
scattered  along  the  banks  of  the  river,  the  two  largest  camps  being 
forty-eight  and  sixty-six  miles  distant  from  its  mouth.     These  Indians 
had  grazing  with  them  large  bands  of  horses  and  sonie  cattle ;   were  in 
their  permanent  camps,  and  evidently,  with  their  experience  and  per- 
fect acquaintance  with  the  winter,  had  in  the  fall  prepared  for  the  oc- 
cupation of  their  winter  camp,  where  I  found  them,  without  tUe  e!L- 
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pectation  that  the  snow  would  drive  them  thence,  or  destroy  their boifei 
and  cattle. 

Ninety  miles  from  the  mouth  of  the  river,  January  16,  the  snow  waa 
three  or  four  inches  deep;  the  grass  was  good,  and  the  small  number  of 
Indians  here  had  a  few  horses  grazing  near  this  canip.  Thenceforward 
the  snow  slowly  increased,  until,  sixty-five  miles  further  on,  on  the  21st 
of  January,  I  crossed  the  summit  of  the  Yakima  Pass  with  a  depth  of 
snow,  of  SIX  feet  for  a  few  miles.  Fourteen  miles  west  of  the  summit 
the  snow  was  but  eight  inches  deep,  mostly  the  deposite  of  a  snow- 
storm occurring  during  my  passage  of  the  mountaii^  and  thence  rapidly 
diminished,  at  the  Snoqualme  faffs  being  an  inch  or  two  deep,  and  so^ 
protected  by  the  trees,  just  covering  the  ground,  continued  nearly  to 
the  shores  of  the  Sound,  where  was  neither  snow  nor  ice. 

For  about  six  miles  on  the  summit  the  snow  was  found  to  be  six 
feet  deep,  with  an  occasional  depth  of  seven,  as  also  of  four  feet 
Eighteen  inches  to  two  feet  of  this  fell  on  the  night  preceding  the  day 
on  which  I  crossed  the  divide.  The  whole  was  light  and  dry  like  a  mass 
of  feathers,  and  the  snow-shoes  sunk  through  the  fall  of  the  preceding 
night,  burying  themselves  nearly.two  feet,  and  making  the  travellii^ 
very  laborious.  The  weather,  while  making  the  passage  of  the  mount- 
ains, was  generally  clear  and  very  cold.  Immediately  after  reaching 
the  western  slopes  the  weather  became  milder,  soon  damp,  and  finally, 
after  passing  Snoqualme  falls,  rainy. 

The  whole  breadth  of  snow  over  twelve  inches  deep  was  some  less 
than  sixty  miles  in  extent.  Of  this  about  forty-five  miles  were  two  feet 
and  upwards ;  about  twenty  miles  were  four  feet  and  upwards ;  and 
six  miles  were  six  feet  and  upwards. 

All  of  the  snow  was  light  and  dry ;  it  was  the  accumulated  snows  of 
the  winter  to  January  21,  deposited  in  successive  layers  of  fi*om  a  few 
inches  to  two  feet  deep,  which  had  generally  lain  undisturbed  since 
their  fall ;  and  tliey  present  little  obstruction  to  removal  in  conjpari- 
son  with  the  compact,  drifted  snows  of  the  Aointic  States. 

The  Yakima  Indians  with  me,  who  were  well  acquainted  with  the 
route  both  in  summer  and  winter,  cached  their  snow-shoes  only  eigh- 
teen miles  west  of  the  summit,  to  be  used  when  they  went  back  to 
their  country.  They  could  not  return  there  until  as  late  as  February 
10,  and  evidently,  at  that  place,  expected  no  increase  of  snow  during 
the  interval  of  their  absence. 

I  see  no  well-grounded  reason  to  apprehend  that  the  regular  running 
of  railway  trains  would  be  hindered  in  winter  from  the  snow  in  the 
Yakima  Pass. 

My  exploration  was  made  for  the  purpose  of  getting  the  winter 
condition  of  the  pass ;  and,  as  you  are  aware,  I  had  no  white  man 
with  me.  I  had  previously  been  obliged  to  abandon  my  barometer 
and  thermometer.  I  had  with  me  only  a  pocket-compass,  and,  under 
the  difficulties  with  which  all  such  winter  explorations  are  attended, 
could  accomplish  little  more  than  what  I  have  here  set  before  you. 

From  opinions  of  the  route  while  passing  over  it,  I  think  it  probaWe 
that,  with  the  shorter  tunnel  proposed  by  Captain  McClellan— 2.27 
miles  in  length — we  shall  be  aole  to  pass  the  sununit  with  eighty-feet 
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^des  for  a  limited  distance,  say  fifteen  miles,  or  seren  and  a  half 
Dules  ascent  and  seven  and  a  half  miles  descent. 
I  am,  respectfully,  your  obedient  servant, 

A.  W.  TINKHAM. 
Governor  1. 1.  Stbvbns, 

In  command  of  Northern  Tadjic  Railroad  Survey^  tfc* 


6.  Bejprt  of  Mr.  JF.  W.  Lander ^  civil  engineer y  on  the  railroad  practica- 
bility of  the  Pom  of  the  Uolumbia  river. 

Olympia,  Washington  Territory, 

January  5,  1854. 

Sir:  The  high  floods  to  wb'ch  the  Columbia  river  is  subject  are  se- 
rious obstacles  to  obtaining  the  best  location  for  cheap  construction  of- 
fered by  its  valley.  From  the  danger  to  be  apprehended  from  them,  it 
will  be  necessary  to  place  the  bed  of  thfe  roacl  at  some  distance  above 
the  ordinary  level  of  the  water,  and  thus  incur  the  need  of  cutting  deep- 
ly in  many  spurs  and  ledges.  I  am  of  the  opinion,  however,  that  the 
general  grade  of  the  road  will  not  exceed  ten  feet  per  mile ;  and  the  &- 
cilities  for  borrowing  from  the  debris  of  the  neighooring  ledges  a  ma^- 
terial  needing  no  tool  but  the  shovel,  and  the  long  stretches  of  prairie 
and  bottom-land  that  occur  where  an  embankment  road-bed  may  be 
used,  protected  from  the  action  of  the  water  by  the  simple  means  of 
placing  the  weightier  material  at  its  natural  slope  on  the  outer  edgei 
^  materially  reduce  cost. 

At  eastern  prices,  the  whole  of  this  work,  with  the  due  amount  of 
protective  material,  could  be  constructed  at  fifty  cents  per  cubic  yard; 
*nd,  when  built,  would  be  unequalled  in  the  grand  points  of  facility  of 
drainage  and  preservation  of  superstructure. 

It  may  become  necessary  to  tunnel  the  mountainous  point  termed 
Cape  Horn*  Passing  this  point  by  water,  I  was  not  able  to  obtain  so 
feiraview  of  the  opportunity  afibrded  for  the  adjustment  of  the  line  in 
jfeflection  to  avoid  it,  or  the  severity  of  the  changes  of  direction  needed 
in  curvature.  I  shall  report  more  fully  in  regard  to  this  matter  after  a 
careful  examination  on  my  way  back. 

Oo  so  important  a  Une  as  the  proposed  Pacific  raihroad,  I  should  not 
ftcommend  curvatures  of  less  than  two  thousand  feet  radii,  or  a  reverse 
within  five  hundred  feet  of  the  tangent  point,  save  in  extreme  or  nearly 
impracticable  cases,  which  the  latter  is  not.  The  tunnel  would  not  ex- 
ceed seven  hundred  feet,  and  would  cost,  at  eastern  prices,  say  sixty- 
five  dollars  per  lineal  foot — a  high  estimate,  when  the  character  of  the 
ledge  is  considered.  The  length  of  this  tunnel,  working  both  faces, 
does  not  hinder  its  construction  in  a  short  space  of  time;  and  I  am  by 

no  means  certain  that  it  is  absolutely  necessary. 
•  •••••••• 

The  greater  faciUties  for  applying  large  forces  of  laborers  upon  the 
river  line,  and  thus  forwarding  it  to  an  early  completion,  is  an  important 
item  in  obtaining  a  result;  for  the  use  of  the  rail  in  carrying  supplies 
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into  the  interior  bears  very  fully  upon  the  question  of  location  for  tbe 
first  five  hundred  miles  of  the  line,  and  will  rule  the  cost  of  those  por- 
tions of  the  route  at  a  distance  from  communication ;  therefore,  as 
abundant  means  of  transportation  as  exist,  by  the  navigable  waters  of 
the  Columbia  should  give  their  aid  by  artificial  means  for  reaching  the 
fiu:  interior,  where  leagues  of  prairie  and  many  miles  of  shallow  open 
cuttings  will  be  ready  for  the  rail  before  the  great  summit  sections  of 
the  mountain  passes  are  excavated.  Contractors  will  study  these  ques- 
tions very  fully,  as  they  materially  influence  both  the  cost  of  the  road 

and  the  time  of  its  completion. 

•  ••••••  ## 

You  have  directed  me  to  estimate  upon  a  bridge  across  the  Cdum- 
bia,  at  some  point  between  Vancouver  and  the  Cowlitz,  for  the  purpose 
of  affording  tne  valley  of  the  Willamette  railroad  communication  with 
the  terminus  of  the  route  by  the  Snoqualme.  It  is  impossible  to  arrive 
at  even  an  approximate  estimate  of  the  cost  of  such  a  structure  until 
the  width  of  the  river  at  the  favorable  point  is  ascertained,  the  dis- 
tance across  the  flats  and  their  quality,  the  depth  of  soundings  both  of 
mud  and  water,  the  force  of  current,  the  effects  of  ice  in  spring  freshets, 
fcc,  all  of  which  must  direct  in  plannmg  the  mode  of  bridging. 

I  believe,  however,  that  the  river  is  shallow,  and  that  a  plain  bridge 
of  piling  can  be  safely  used  for  a  large  portion  of  the  distance.  Near 
the  centre,  by  the  aid  of  the  coflfer-dam,  good  piling  foundations  should 
be  obtained  for  substantial  piers  of  heavy  masonry,  and  a  few  spans  of 
Howe's  truss  give  free  passage  to  the  water.  I  should  think  tbe  proba- 
bility of  danger  from  ice  in  freshets,  either  in  Ufting,  piling,  or  crowning, 
not  sufficient  to  deter  us  from  attempting  such  a  mode  of  structure; 
and,  supposing  the  conclusions  to  be  correct  at  the  present  rates  of 
kbor  upon  the  Columbia,  the  prices  of  the  work  would  range  as  fol- 
lows, viz: 

First-class  piling  structure,  at  80  cents  per  square  foot,  on 
upper  bridge  surface,  for  a  road-bed  of  20  feet,  is  per 

lineal  foot  of  road  1 16—5,000  feet  (piUng) $80,000 

How's  truss,  at  $60  per  foot,  400  feet 24,000 

Draw  and  appendages 25^(0 

Two  first-class,  large  wing  abutments;  three  deep-water 
piers  and  foundations;  materials  for  masonry  transported 
on  road  from  Puget's  sound,  which  cost,  say  $40  per 
perch 80,000 

209,000 


-   The  Columbia  can  be  bridged  at  the  Cascades,  and  at  several  points 
above  the  Dalles,  without  obstructing  navigation. 

I  am,  with  respect,  your  obedient  servant, 

F.  W.  LANDER. 
Governor  1. 1.  Stbvbns, 

Chief  N.  P.  R.  Erploratwn  and  Survey. 
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C. 

GENERAL  REPORTS  OF  THE  SURVEY  OP  THE  CASCADES. 

7.  General  Report  of  Captain  George  B.  McCleUany  Corps  of  Engineers 
United  States  armyj  in  command  of  the  western  division. 

Olympia,  W.  T.,  February  26,  1853. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  expedi- 
tion under  mv  command ;  the  instructions  under  which  it  was  conducted 
wiD  be  found  appended  to  this  report. 

I  arKved  at  Fort  Vancouver  on  the  27th  of  June ;  but  it  was  not  until 
July  24  that  the  party  fairly  started. 

The  season  bemg  late,  our  progress  slow  for  the  first  few  weeks,  and 
the  northern  half  of  the  range  being  entirely  unknown,  it  was  impossi- 
ble to  make  more  than  a  mere  reconnaissance  of  the  different  passes, 
and  became  necessary  to  push  on  towards  the  north,  to  determine 
whether  any  existed  in  that  direction. 

Supposing  that  there  would  be  less  timber  on  the  eastern  than  on  the 
western  slope  of  the  range,  and  that  the  elevation  of  the  plateau  ber 
tween  the  Rocky  and  Cascade  mountains  would  facilitate  our  progress, 
I  determined  to  gain  the  eastern  slope  as  soon  as  possible  ;  and  then, 
moving  as  close  to  the  mountains  as  practicable,  strike  in  with  small 
parties  whenever  a  possibility  of  finding  a  pass  presented  itself. 

Originally,  I  intended  following  the  valley  of  tne  Columbia  as  far  as 
that  of  the  White  Salmon,  and  to  reach  the  eastern  slope  by  following 
the  latter  valley.  In  consequence  -  of  the  high  stage  of  water  in  the 
Columbia,  that  trail  was  not  yet  practicable  when  we  were  ready  to 
njov^e.  Being  informed  that  there  would  be  but  little  difficulty  in  fol- 
lowing a  trail  direct  from  Vancouver  to  Mount  St.  Helen,  and  there 
cross  the  mountains,  I  determined  to  take  that  route. 

My  party  consisted  of  Lieut.  J.  K.  Duncan,  third  artillery,  astrono- 
nicr,  topographer,  and  draughtsman;  Lieut.  H.  C.  Hodges,  fourth  in- 
«fltiy,  quartermaster  and  Qpmmissary ;  Lieut.  S.  Mowry,  third  artil- 
lery, meteorologist;  Mr.  George  Gibbs,  geologist  and  ethnologist;  Mr. 
J-  F.  Minter,  assistant  engineer,  in  charge  of  courses,  distances,  &c. ; 
Dr.  J.  G.  Cooper,  surgeon  and  naturalist;  Mr.  A.  L.  Lewes,  assistant 
engineer  and  mterpreter ;  five  assistants  in  observations,  carrying  in- 
^ments,  &c.;  two  sergeants,  two  corporals,  and  twenty-four  privates 
of  fourth  infantry— one  sergeant  being  the  quartermaster  and  com-' 
missary  sergeant ;  one  private  doing  duty  as  blacksmith.  Six  privates, 
^hose  terms  of  service  expired  shortly  after  we  started,  being  employed 
^  packers,  the  number  of  the  escort  and  working  party  was  reduced 
to  three  non-commissioned  officers  and  seventeen  privates.  Two  chief 
packers,  three  hunters  and  herders,  and  twenty  packers,  completed 
the  party,  which  thus  numbered  sixty-five  persons  besides  mysell'. 

Guides  we  took  from  place  to  place,  as  we  could  find  them ;  for  even 

fimong  the  Indians  there  were  none  who  knew  more  than  small  portions 

of  the  country  we  traversed.     There  were  animals  with  the  com- 

iliaiid;  for  the  saddle ;  for  packing.   Of  the  whole  number, 

were  mules.     The  mules  were  generSly  very  excellent;  somq 
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of  the  horses  good,  but  the  greater  part  very  indifferent  Indian  horses; 
the  best,  however,  that  could  be  procured  at  so  short  a  notice.  The 
pack-saddles  with  which  we  started  were  in  part  sent  from  San  Fran- 
cisco, partly  purchased  from  the  Hudson  Bay  Company ;  they  were 
alike  wortmess.  Fortunately,  there  were  about  fifty  of  the  old-pattern 
Ringgold  saddles  at  Vancouver,  which  we  obtained ;  they  answered 
admirably.  As  it  was,  we  were  greatly  delayed  by  the  frequent  break- 
ing of  the  others. 

The  size  of  the  party  may  seem  too  large  ;  but  from  the  nature  of 
what  little  information  we  possessed  at  the  time  in  reference  to  the 
country  we  were  to  traverse,  the  disposition  of  the  Indians  among 
whom  we  were  to  travel,  and  other  circumstances  which  neea  not  be 
mentioned,  it  seemed  that  the  number  was  as  small  as  it  ought  to  be; 
especially  when  the  practicability  of  detaching  small  parties  was  con- 
Bidered. 

The  packers  were  divided  into  brigades  of  two ;  each  brigade  having 
charge  of  animals. 

The  command  was  armed  with  rifles  and  a  few  of  Colt's  revolvers. 
The  supply  of  instruments  consisted  of  one  sextant,  a  very  good  one; 
two  chronometers,  one  indifferent,  the  other  worthless ;  one  level,  a 
good  instrument;  one  surveyor's  compass,  indiflferent;  two  Schmalcalder 
compasses,  good  instruments;  two  syphon  .barometers,  good  instni- 
fnents;  two  syphon  barometers,  quite  inferior;  two  aneroid  barometers; 
two  hygrometers ;  four  thermometers.  These  instruments  were  sent 
out  in  charge  of  Lieut.  Duncem,  before  my  anival  in  Washington  fioa 
Texas. 

Our  only  means  of  determining  the  longitude  was  by  the  method  of 
lunar  distances;  the  variation  of  the  needle  by  the  Schmalcalder  coh»- 
passes. 

I  will  endeavor  to  make  this  report  as  brief  and  general  as  possibly 
referring  to  the  accompanying  documents  for  details. 

The  topography  of  the  country  will  be  found  in  Lieut  Duncan's 
map  and  memoir. 

Mr.  Minter's  itinerary  will  show  the  obstacles  met  with  on  the  marcli» 
daily  distances,  &c.  For  the  meteorology  and  barometric  profiles,! 
refer  to  Lieut.  Mowry's  reports  and  drawings. 

Mr.  Gibbs's  reports  give  the  geology  of  the  country  and  everything 
relating  to  the  Indians. 

The  natural  history  and  hygiene  of  the  country  are  discussed  in  Dr. 
Cooper's  reports. 

Ascertaining  that  the  trail  was  obstructed  by  brush  and  fallen  timber, 
I  started  in  advance  on  July  22,  with  a  small  working  party,  leaving 
Lieut.  Duncan  in  charge  of  the  main  party,  with  instructions  to  over- 
take me  as  soon  as  possible.  I  awaited  the  command  at  Yahkohd;  they 
arrived  there  on  the  28th  July.  We  were  delayed  at  this  place  unm 
the  31st  in  making  new  pack-saddles  to  replace  those  broken  in  ibis 
short  distance. 

On  the  1st  August  we  reached  the  Cathlapoot'l,  followed  its  valley 
until  the  5th,  on  which  day  we  left  it  and  crossed  the  dividing  ridge. 

From  Vancouver  to  the  Cathlapoot'l  there  is  but  little  lo  invite  et^ 
tlement.   With  the  exception  of  a  few  small  tracts,  the  country  is  gen- 
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erally  covered  with  dense  forests  and  thick  undergrowth;  the  trees 
often  attaining  an  immense  size.  Fir  is  the  predominant  tree ;  a  few 
scattered  cedars,  oak,  ash,  elder,  and  maple,  are  met  with.  There 
could  not  well  be  a  more  abundant  growtn  of  berries  than  we  found 
in  this  district:  among  them  may  be  enumerated  three  kinds  of  the 
huckleberry — ^blue,  purple,  and  red ;  the  blackberry,  raspberry,  thim- 
ble-berry, gooseberry,  service-berry,  salmon-berry,  sahlalberry,  and 
the  Oregon  ^pe;  the  wild  cherry  and  hazle-nut  also  were  seen. 
The  valley  of  the  CathlapooOl  above,  and  at  our  crossing,  is  utterly 
worthless  for  any  purpose.  On  the  Yahkohtl  river  there  are  some  three 
or  four  cascades,  which  may  hereafter  be  of  some  value  as  water- 
powers. 

At  the  second  camp  after  leaving  Cathlapoot'l  river,  (Taunkamis,) 
we  halted  one  day,  our  animals  having  suffered  much  from  the  almost 
entire  absence  of  grass  for  ft>ur  days.  On  the  8th  we  reached  Che- 
ques ;  on  acoount  of  the  animals  I  remained  here  two  days,  and  occu- 
pied the  time  by  taking  observations,  examining  the  vicinity,  &c. 

From  the  mountains,  near  camp,  there  was  a  fine  view  of  the  country 
for  a  l(Mig  distance  in  every  direction  ;  five  large  snow  mountains  were 
in  sight — Rainier,  St.  Helen,  Adams,  Hood,  and  Jefferson.  The 
mountains  in  this  part  of  the  ran^e  are  generally  wooded  ;  they  have 
steep  slopes,  but  seldom  present  bold  or  rocky  outlines.  Forming  an 
opinion  from  the  conftisea  nature  of  the  mountains,  and  the  courses  of 
the  streams,  I  thought  the  possibility  of  finding  any  suitable  pass  near 
8t.  Helen  too  slight  to  justify  me  in  delaying  here  to  make  a  more  de- 
tailed examination,  and  determined  to  push  on  towards  Mt.  Rainier  with 
as  little  delay  as  possible.  A  fair  pacK-trail  might  be  made  from  Che- 
quos  to  near  the  head  of  the  Puyallup  or  Nisqually.  From  the  Cathla- 
pooi*l  to  Cheques,  the  country  is  mountainous  and  sterile. 

On  the  11th  August  we  left  Cheques,  reaching  Atahnam  on  the  17th. 
Soon  after  leaving  Cheques  the  country  assumes  a  new  character ;  the 
yeUow  and  pitch  pine,  with  a  few  oaks,  become  the  predominant  trees  ; 
the  woods  open,  but  little  underbrush  is  seen,  and  the  blue  bunch-grass 
Diates  its  appearance.     The  soil  is  of  the  lightest  character,  and  is  but 
a  few  inches  in  depth,  the  whole  of  this  portion  of  the  country  being 
underlaid  by  a  sheet  of  lava.     After# travelling  five  days  through  a 
rough  and  timbered  country,  we,  on  the  6th,  emerged  from  the  woods 
into  a  barren  country  entirely  destitute  of  timber.     With  the  exception 
of  narrow  strips  in  some  of  the  valleys,  this  district  presents  every  in- 
dication of  absolute  worthlessness.     In  the  Simkwe  valley  we  first  saw 
the  wild  sage;  prairie  wheat  and  dwarf  sumach  also  occurred  here, 
and  were  frequently  seen  afterwards  in  the  valleys.    None  of  the 
streams  crossed  between  Cheques  and  Atahnam  presented  valleys  that 
could  give  passes  through  the  range. 

On  the  17th  August  we  encamped  on  the  Atahnam,  one  and  a  half 
mile  above  the  mission ;  next  day  I  visited  the  mission,  and  found 
there  the  Rev.  Fathers  Pandozy  and  d'Harbomey,  with  a  lay-brother. 
The  Atahnam  mission  is  inhabited  only  during  the  summer ;  in  winter 
they  establish  themselves  on  the  main  Yakima,  not  far  from  the  Co- 
lumbia, the  snow  being  less  deep  and  the  cold  less  intense  in  the  latter 
situation.    Here,  on  the  simplest  fare,  with  few  or  none  of  the  comfort* 
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of  life,  with  no  society  save  that  of  the  savages*  these  men  are  coDtenC 
to  pass  their  time  in  endeavoring  to  extend  their  religion,  and  improve 
the  morals  of  their  savage  neighbors.  I  would  here  express  my  obli^ 
gations  to  the  priests  for  the  cheerfulness  with  which  they  afforded  all 
the  information  in  their  power,  and  their  personal  kindness  to  all  the 
gentlemen  of  my  party.  At  the  mission,  I  was  informed  that  a  parQf 
of  citizens  were  engaged  in  cutting  a  road  through  the  Nahchess  Pass; 
that  this  road  was  nearly  finished,  and  that  the  old  Indian  trail  to 
Steilacoom  was  practicable  in  four  days.  As  there  is  but  a  scanty  sup- 
ply of  grass  in  the  Atahnam  valley,  I  determined  to  move  forward  to 
the  Wenass,  a  more  central  position,  and  affording  abundant  grass,  there 
to  make  the  new  arrangements  now  become  necessary. 

Accordingly,  having  spent  two  days  at  Atahnam  in  obtaining  inform- 
ation as  to  the  country  and  Indians,  jerking  beef,  &c.,  we  started  oa 
the  20th  August,  and  reached  the  Wenass  on  the  same  day-     Finding 
that  valley  to  be  a  suitable  depot,  I  proceeded  immediatriy  to  prepare 
the  parties  necessary  to  accomplish  tne  purposes  in  view.     On  account 
of  the  uncertainty  of  the  time  necessary  to  examine  the  range,  and  the 
possibility  of  being  caught  near  the  northern  boundary  line  by  an  early 
winter,  I  did  not  think  it  prudent  to  leave  the  Yakima^  for  the  north 
with  less  than  three  months'  provisions.     I  determined  then  to  send  in 
for  a  sufficient  supply  to  insure  this,  while  the  examination  of  the 
mountains  in  the  vicinity  was  in  progress.     From  the  information  we 
received  with  regard  to  the  road  through  the  Nahchess  Pass,  it  seemed 
certain  that  Steilacoom  could  be  easily  reached  in  five  days:  in  addition, 
a  reconnaissance  of  that  line  was  important.     That  route  was  therefore 
selected  for  the  provision  train,  and  Lieutenant  Hodges-was  detailed  to 
command  that  party.     Long  before  this  it  had  become  evident  that  oar 
pack-horses  were  unfit  for  the  service  required  of  them,  and  there 
seemed  to  be  good  reasons  for  believing  that  there  were  many  public 
mules  at  Fort  Steilacoom ;  I  therefore  sent  in  no  pack-mules,  but  aD 
our  pack-horses,  with  Lieutenant  Hodges,  giving  lum  directions  to  ex- 
change them,  if  possible,  for  mules. 

Lieutenant  Hodges  started  from  Wenass  on  the  morning  of  the  SSd 
with  a  party,  consisting  of  Mr.  Lewes — discharged  at  his  own  request  on 
account  of  the  necessity  of  his  attending  to  some  private  business  of 
importance — one  non-commissioned  officer,  five  privates,  seventeen 
packers,  and  two  employes,  discharged  on  account  of  incapacity^ 
Fifty  pack-horses  and  tne  necessary  saddle-animals  accompanied  thi* 
party.  Lieutenant  Duncan  was  directed  to  leave  Wenass  on  the  24th,f 
with  a  party  of  three  men,  to  cross  to  the  main  Yakima,  examine  the 
upper  part  of  that  valley,  and  obtain  all  possible  information  in  relation 
to  the  surrounding  country,  especially  to  the  north.  Mr.  Gibbs  was 
directed  to  examine  the  valley  of  the  Yakima  to  its  junction  with  the 
Columbia ;  to  leave  on  the  25th,  with  one  man  and  a  guide.  With  Mr. 
Minter,  and  six  men,  I  started  on  the  23d  to  examine  the  Nahchess  Pass. 
The  remainder  of  the  party,  with  the  animals,  were  left  in  camp  at 
Wenass,  under  charge  of  Lieutenant  Mowry.  On  the  22d  we  received 
a  visit  from  the  priests,  accompanied  by  Kamaiahkan,  the  principal 
chief  of  this  country ;  they  spent  the  night  with  us,  and  on  the  next 
morning  I  had  a  long  « talk"  with  Kamaiahkan,  at  the  cbse  of  which  he 
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received  a  handsome  present.    He  expressed  very  friendly  feelings, 
.  and  I  have  no  reason  to  doubt  his  sincerity,  for,  in  a  number  of  instances, 
he  displayed  an  honesty  not  often  found  among  Indians. 

Having  finished  the  talk  with  the  chief,  I  started  to  overtake  my 

a,  which  had  moved  off  some  two  hours  before  me.     The  trail  led 
^      e  valley  of  the  Wenass,  for  a  few  miles,  and  then  crossed  to  the 
Nahchess.     At  the  distance  of  a  mile  above  the  main  camp  the  Wenass 
valley  becomes  quite  narrow,  the  hills  closing  in ;  the  grass  continues 
good ;  the  valley  destitute  of  timber,  with  the  exception*  of  the  usual 
scanty  Cringe  of  cotton- wood  and  willow,  until  the  trail  leaves  the  main 
and  passes  up  a  lateral  valley  covered  with  an  open  growth  of  yellow 
pine.     About  half  a  mile  above  our  camp  were  some  quite  large  and 
good  potato  patches ;  indifferent  corn  and  melons  are  also  cultivated 
nere  by  the  Indians.     Above  this  point  the  soil  appears  to  be  quite 
poor.     The  ascent  of  the  dividing  ridge  is  long  and  oroken,  but  never 
very  steep  for  any  lonff  distance,  although  the  elevation  of  the  summit 
is  great.     The  mountams  are  generally  covered  with  yellow  pine,  never 
thick,  nor  with  much  underbrush ;  sometimes  they  present  tracts  of  bare 
lava.    The  descent  to  the  Nahchess  is  quite  steep,  and  is  generally 
wooded  with  the  same  timber.     The  soil  on  the  divide  is  of  the  most 
inferior  quality.     We  encamped  this  day  about  half  a  mile  from  the 
Nahchess*  on  a  small  spring  branch.    I  will  now,  for  a  moment,  omit 
the  description  of  the  Nahchess  valley  as  we  travelled  up ;  merely  state 
diat  on  the  25th  we  reached  and  encamped  upon  the  summit,  and  then 
take  up  the  description  of  the  valley  from  its  junction  with  the  Yakima, 
without  reference  to  daily  marches. 

To  the  distance  of  some  twelve  miles  above  its  mouth,  this  valley 
^es  from  one  mile  to  two  miles  in  width,  with  one  or  two  low  terra- 
ces.   There  is  no  timber  here ;  the  fnnge  of  bushy  cotton-wood  and 
wiUow  being  too  insignificant  to  deserve  the  name.     When  the  valley 
is  not  covered  with  volcanic  stones,  it  is,  to  all  appearance,  of  the 
inost  miserable  soil,  generally  covered  with  wild  sage,  and  having  but 
•little  grass.     The  hills  are  quite  precipitous  where  they  border  the 
valley,  and  increase  in  height  as  they  approach  the  main  range.  At  the 
distance  from  the  mouth  above  mentioned,  the  character  of  the  valley 
undergoes  an  entire  change.    The  hills  by  this  tidi  become  mountains, 
dose  in  upon  the  stream,  so  that  the  valley  from  here  to  the  head  is  re- 
duced, as  a  general  rule,  to  a  mere  cafion,  occasionally  widening  out 
ft!  short  distances.     The  stream  winds  with  very  sharp  curves.     The 
cafions  are  often,  for  a  mile  or  two  in  length,  occupied  to  their  w^hole 
width  by  the  stream.     The  waters  of  these  cafions  frequently  rise  verti- 
cally to  the  height  of  400  feet,  the  mountains  coming  boldly  down  to  their 
edges.  The  walls  are  of  solid  rock — ^generally  trap,  or  a  compact  igneous 
fock.  The  Indian  trail  is  a  very  bad  one — avoiding  the  valley,  and  keep- 
ing to  the  mountain-sides,  where  the  ground  is  very  stony ;  the  ascents 
aij  descents  long  and  steep— so  much  so,  that  it  would  not  be  possible  to 
construct  a  wagon-road  along  the  mountain-sides  at  any  reasonable  ex- 
pense.     The  road  would,  therefore,  be  forced  into  the  valley,  and  neces- 
sarily be  located  at  times  in  the  water,  besides  requiring  an  almost  endless 
Ottmber  of  crossings.    Independently  of  the  impossible  grade  necessary 
t^ai  the  head  erf  the  valley,  the  amount  of  side-cutting  in  rock,  embaxik- 
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ment,  sharp  curves,  deep  cutting,  and  short  tunnels,  would  render  the  con- 
truction  of  a  railroad  too  difficult  and  expensive,  if  not  impracticable. 
The  timber  (yellow  pine)  commences  in  the  valley,  about  eighteen  miles 
from  the  mouth.  For  some  distance  it  is  open,  and,  with  the  undergrowth, 
thick  only  in  places.  The  nearer  the  divide  is  approached,  the  thicker  the 
growth  becomes — the  underbrush  and  fallen  logs  more  troublesome — 
and  the  yellow  pine  gradually  gives  place  to  the  white  spruce,  balsam- 
fir,  &c.,  until,  near  the  summit,  it  disappears.    In  all  the  openings  of 
the  valley  the  grass  is  good.   Some  fifteen  miles  east  of  the  summit  there 
is  a  chain  of  small  marshy  prairies,  with  excellent  grass ;  and  upon  the 
mountains  immediately  south  of  the  pass  are  some  five  or  six  prairies 
of  a  larger  size,  and  similar  nature,  through  which  the  trail  passes.  It 
may  be  well  to  mention  here,  once  for  all,  that  the  Indian  trails  in  these 
mountains  seldom  follow  the  valleys ;  they  generally  keep  to  the  higher 
ground,  where  the  woods  are  less  dense ;  for  the  Indian  prefers  riding 
over  a  mountain,  to  the  labor  of  cutting  a  trail  over  more  level  ground. 
In  other  words,  he  has  more  consideration  for  himself  than  for  his  hors^ 
The  largest  fork  of  the  stream  joins  that  up  which  the  trail  passes 
about         miles  from  the  summit,  and  heads  directly  in  Mt.  Rainier; 
its  valley  is  even  more  difficult  than  that  of  the  trail.     The  elevatiofl 
of  the  lowest  point  of  the  divide,  above  Vancouver,  is  4,890  feet    111 
the  last  seven  miles  of  the  valley  the  ascent  is  229  feet  per  mile.    From 
the  summit  of  the  mountains,  bordering  the  pass,  there  is  a  fine  view 
of  the  range.   Exceedingly  massive,  it  presents,  from  near  the  pass,  the 
appearance  of  a  long  ridge  with  two  peaks ;  the  eastern  one  being 
ratner  the  higher,  and  more  rounded  of  the  two.    At  a  short  distance 
above  the  snow-line  there  is  a  belt  of  jagged  cones,  extending  the 
whole  breadth  of  the  mountain.     Between  the  pass  and  Rainier,  as 
well  as  to  the  west,  the  mountains  are  generally  covered  with  timber; 
to  the  south  and  southeast,  they  are  firequenUy  bare  of  trees,  quite 
rough,  and  with  more  or  less  snow  upon  them  in  August ;  but  to  tbe 
norm  ward  there  is  a  vast  sea  of  bare,  jagged,  snow-crowned  ranges  ex- 
tending as  far  as  the  eye  can  reach. 

Proceeding  westward,  the  trail  soon  descends  by  a  very  precipitous 
route  into  the  valley  of  Green  river ;  follows  that  as  far  as  its  iuncture 
with  the  White  rivAr,  (they  form  the  S'kamish,  or  south  fork  of  the 
D' Wamish,)  and  keeps  to  the  S'kamish  valley,  about  ten  miles  further. 
To  the  point  where  the  trail  leaves  this  valley  the  country  passed  over 
is  all  of  the  same  nature.  The  descent  for  the  first  twenty  miles  froft 
the  summit  is  very  abrupt;  the  valley  very  narrow,  much  like  that  of 
the  Nahchess,  except  that  it  is  much  more  heavily  timbered.  Tbe 
mountains  approach  the  stream  so  often  that  frequent  crossings  are 
necessary. 

Portions  of  the  S'kamish  valley  are  very  bocgy ;  grass  is  alnoost 
entirely  wanting  for  a  distance  of  at  least  fifty  mdes  from  the  summit. 
From  the  S'kamish  to  the  Puyallup,  the  country  is  a  high  plateau, 
much  broken  up  by  ridges  and  mountains.  It  is  dfensely  timbered  with 
fir,  but  interspersed  with  prairies,  the  soil  of  some  of  which  is  good. 
The  descent  into  and  the  ascent  from  the  valley  of  the  Puyallup  are 
long  and  steep.  From  Puyallup,  towards  the  Nisqualiy,  the  country 
is  elevatedi  and  although  somewhat  rolling,  is  by  no  means  so  rough 


H.  Doc.  12a  148 

as  the  section  last  described.  This  also  is  densely  timbered  and  inter- 
spersed with  prairies,  which  assume  a  more  gravely  and  sterile 
character  as  the  Sound  is  approached.  The  crossings  of  the  streams 
on  this  trail  are  bad ;  the  current  being  rapid,  and  the  bottom  covered 
with  loose  and  rounded  stones. 

Having  satisfied  myself  of  the  impracticability  of  the  Nahchess  Pass 
for  a  railway  communication,  I  returned  and  reached  the  depot  camp 
at  Wenass  late  on  the  29th. 

On  the  31st  I  received  a  note  from  Lieutenant  Hodges,  in  which  he 
iaformed  me  that  he  had  arrived  when  it  was  written,  on  the  27th, 
within  twenty -five  miles  of  Steilacoom ;  that  he  had  been  three  days 
without  grass,  and  was  out  of  provisions ;  that  sixteen  horses  had 
already  broken  down ;  that  there  were  no  mules  to  be  had  at  Steilacoom ; 
and  that  it  would  be  perfectly  impossible  for  him  to  bring  out  the  num- 
ber of  rations  I  recjuired.     He  desired  instructions. 

I  at  once  determmed  to  send  in  the  escort  and  reduce  the  party  to  the 
minimum,  and  wrofe  to  him  by  an  Indian  express  to  that  effect ;  also, 
directing  him  to  discharge  a  certain  number  of  his  packers. 

Lieutenant  Duncan  returned  about  noon  of  this  day,  Slst,  from  the 
upper  Yakima ;  Mr.  Gibbs  late  in  the  afternoon,  fix)m  the  lower  Ya- 
kima. Early  on  the  2d  September,  Lieutenant  Mowry  started  for  the 
Dalles  with  seventeen  men,  of  whom  but  two  were  to  return  with  himj 
he  took  in  all  collections  made  up  to  this  time,  and  everything  that  could 
be  dispensed  with. 

Oq  the  3d  September  the  depot  camp  was  moved  from  the  Wenass 
toKetetas,  on  the  main  Yakima.  On  the  morning  of  the  4th  I  left 
camp  to  examine  the  pass  at  the  head  of  the  main  Yakima,  "with  Mr. 
Gibbs,  Mr.  Minter,  ana  six  men.  The  camp  was  left  under,  the  care  of 
Lieutenant  Duncan,  with  directions  to  employ  his  available  time  in  ex- 
anuning  the  countnr  in  the  vicinity.  I  reached  and  encamped  upon 
the  divide  late  on  the  6th.  Although  a  somewhat  detailed  description 
of  the  valley  of  the  Yakima  is  ffiven  in  my  military  report,  dated  Feb- 
ruary   ,  and  it  is  described  for  a  portion  of  its  length  in  Lieuten- 
ant Duncan's  report,  I  will  here  describe  the  nature  of  the  line,  that  it 
may  the  more  readily  be  compared  with  the  description  of  Nahchess 
Pass  contained  in  this  same  report. 

The  Yakima  unites  with  the  Columbia  in  a  vast  sage  desert,  extend- 
ing to  the  north  and  northeast  as  far  as  the  eye  can  reach ;  and  the 
desolate,  dark  gray  color  of  the  sage  unbroken  by  the  verdure  of  grass 
or  trees.     The  Columbia  is  here  about  four  hundred  yards  in  width, 
with  sand  and,grave]  banks  thirty  feet  in  height ;  a  placid  current ;  here 
and  there  a  cluster  ot  willow  bushes  border  the  stream,  usually  desti- 
tute of  vegetation.    In  the  Yakima,  at  its  mouth,  are  three  islands  cov- 
ered with  good  grass — all  that  is  to  be  found  in  the  vicinity.    Neither 
atone  nor  timber  occur  in  the  neighborhood.     The  valley  of  the  Yakima 
soon  becomes  more  contracted  by  low  hills,  which  gradually  close  upon 
it,  and  soon  increase  in  height  as  the  stream  is  ascended.     To  the  com- 
mencement of  the  pine  timber,  a  distance  of  nearly  one  hundred  miles 
from  the  mouth,  the  average  width  of  the  valley  is  about  six  miles,  oc- 
casionally reduced  to  four  or  five  hundred  yards  by  spurs  closing  in  on 
both  sidesi  and  sometimes  widening  out  to  ten  miles.    Cotton-wood  and 
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willow  fringe  the  stream ;  grass  is  generally  con6ned  to  the  water's 
edge,  but  is  not  in  sufficient  quantity  to  adapt  the  valley  to  grazing  pur- 
poses on  a  large  scale.  In  some  of  the  small  lateral  valleys  good  bonch- 
grass  is  found,  as  well  as  on  the  summits  of  the  highest  ridges  and  hills. 
But  the  winters  are  too  severe  for  cattle  to  thrive  in  the  open  air,  the 
whole  country  being  covered  with  snow  ;  and,  in  addition,  the  bunch- 
grass  is  of  too  scanty  a  growth  to  be  cut  for  hay.  During  the  winter  the 
Indians  drive  their  horses  and  cattle  to  the  most  sheltered  spots,  where 
they  feed  on  wild  sage  and  willow. 

As  far  up  as  Ketetas  the  wild  sage  covers  the  valley  in  all  parts  a 
little  back  from  the  water.  The  general  character  of  the  soil  is  sandi- 
ness,  or  exceeding  lightness;  occasionally  gravelly,  or  covered  with 
loose  stones.  It  might  in  many  places  answer  well  for  small  ^ams, 
when  compared  with  the  greater  part  of  the  territory.  By  reference 
to  the  map,  it  will  be  observed  that  Mr.  Gibbs  returned  from  the  mouth 
of  the  Yakima  to  Wenass  by  a  trail  to  the  north  ^f  the  river  valley. 
From  the  pcdnt  where  he  left  the  Yakima,  his  trail  passed  through  a 
wide  valley  tor  some  twenty-four  miles ;  this  valley  is  somewhat  un- 
dulating, and  is  very  barren,  being  almost  entirely  destitute  of  grass,  hav- 
ing no  timber,  but  one  little  pool  of  water  sixteen  miles  after  leaving  the 
Yakima,  and  that  brackish;  it  is  covered  with  the  usual  growth  of  sage. 
The  trail  then  enters  a  cafion  with  basaltic  walls,  and  graduaJly 
ascends  until  the  summit  is  reached  in  about  eight  miles.  Grass  oc- 
curs near  the  summit ;  also,  a  few  small  pools  of  brackish  water.  The 
trail  now  gradually  descends  towards  the  west  into  a  broad  valley, 
which  unites  with  that  of  the  Yakima.  In  this  valley  the  grass  is  good; 
there  are  a  few  small  pools  of  brackish  water,  but  no  \imber.  This 
trail  is  not  -practicable  for  a  railway,  but  would  make  a  good  wagon 
road,  were  it  not  for  the  absence  of  wood  and  scarcity  of  water.  The 
upper  forty-five  miles  of  the  valley  are  wooded  witH  yellow  pine,  grad- 
ually replaced  towards  the  summit  by  white  spruce,  &c.  The  width 
is  consiaerably  less  than  below,  averaging  from  one  to  two  miles  ;  it  is 
always  wide  enough,  however,  to  make  a  good  road,  perfectly  practica- 
ble, although  it  is  at  present  much  obstructed  by  fallen  timber  and 
dense  underbrush.  Occasional  prairies  afford  an  abundance  of  grass 
for  travelling  purposes  to  near  Lake  Kitchelus.  The  soil  is  less  sandy 
and  more  gravelly  than  below. 

By  reference  to  the  map  it  will  be  seen  that  the  Yakima  and  two  of 
its  branches  head  in  lakes.  These  are  surrounded  by  rough  and  lofty 
mountains,  rising  directly  from  the  water's  edge,  and  many  of  them 
having  snow  upon  them  m  August.  The  lakes  are  apparently  of  great 
depth ;  the  large  salmon  are  found  in  most  of  them  at  the  proper  season. 

But  a  short  distance  above  Lake  Kitchelus — above  its  foot,  rather — the 
trail  leaves  the  valley  and  passes  westward  over  a  very  steep  and  lofty 
mountain,  a  portion  of  the  dividing  ridge.  The  pass  is  througn  agorge  at 
the  foot  and  to  the  north  of  this  mountain.  At  the  summit  of  the  pass, 
which  is  here  about  one  hundred  yards  wide,  there  is  a  small  lake,  some 
two  hundred  yardslong,  fed  by  numerous  springs,  and  surrounded  by  good 
grass.  In  this  little  lake  two  streams  have  their  source ;  one  is  the  head  of 
the  Nooksai  Nooksai,  which  runs  into  the  D'Wamish  and  Puget's  sound; 
the  other  intoj^ake  Kitchelus  and  the  Yakima,  first  passing  through  a 
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lake  nearly  one  mile  long,  called  by  the  Indians  Willaiiootzas.  To  the 
northward  of  the  pass  the  mountains  are  very  lofty,  generally  bare  at 
the  top,  often  of  solid  rock,  with  sharp  outlines,  most  of  them  with  con- 
siderable snow  upon  them.  As  far  as  the  eye  can  determine,  there  is 
Xko  possibility  of  effecting  a  passage  in  that  direction ;  and  there  certainly 
16  none  between  this  and  the  Nahchess  Pass. 

The  descent  from  the  pass  towards  the  west  is  down  the  narrow, 
steep,  and  thickly-wooded  valley  of  the  Nooksai  Nooksai,  bordered  by 
rough  and  high  mountains.  At  the  distance  of  about  twenty-five  miles 
from  the  pass  the  stream  empties  into  Lake  Nook-noo;  a  sheet  of  water 
some  four  miles  in  length,  at  the  foot  of  which  there  is  a  considerable 
Mis*  The  stream  then  passes  through  a  thickly-timbered  and  quite 
level  ts)untry,  into  the  D'Wamish,  which  empties  into  Elliott  bay  near 
Seattie-.  This  country  will  be  described  more  in  detail  in  another  con- 
nexion. 

Before  leaving  the  subject  of  the  main  Yakima  Pass,  it  should  be 
stated  that  there  is  a  foot  trail  leading  from  the  head  of  Lake  Kitchelus 
to  the  bead  of  the  south  fork  of  the  i?noqualme.  The  Indians  repre- 
sent this  as  practicable  on  foot  with  the  greatest  difficulty,  and  that  it  is 
seldom  used,  although  much  nearer  the  Snoqualme  falls  than  by  the 
ordinary  horse  trail ;  in  fact,  there  is  no  trail,  properly  so  called — merely 
a  possibility  for  an  unencumbered  and  active  man  to  get  through  there. 
The  size  and  shape  of  the  mountains  seem  to  verify  the  truth  of  their 
statement.  More  detailed  information  as  to  the  nature  of  the  pass,  the 
nature  of  the  Yakima  river,  the  quantity  of  snow,  &c.,  will  be  found  in 
my  railway  report  of  February  — ,  already  referred  to.  The  quantity 
of  snow  in  the  pass  is  there  stated  at  from  twenty  to  twenty-five  feet ; 
the  data  for  that  conclusion  are  there  given,  and  are  still  believed  to 
be  reliable. 

Lake  Willaiiootzas  is  subject  to  rises  of  some  fifteen  feet  above  its 
levd  at  the  time  we  visited  it.  Its  outlet  is  subterranean  in  low  water 
and  makes  its  appearance  some  three  hundred  yards  from  the  lake ;  when 
the  lake  is  full  it  passes  over.  About  a  mile  below  Lake  Kitchelus  the 
Yakima  (or  Yakinse,  as  it  is  here  called)  is  some  twenty  yards  in  width 
and  about  two  feet  deep,  flowing  with  a  rapid  current  over  a  bed  of 
cobble  stones.  The  banks  are  of  gravel  and  about  ten  feet  high ;  the 
river  does  not  appear  to  overflow  its  banks ;  it  gradually  increases  in  size 
tmtil,  at  Ketetas,  it  is  about  forty  yards  wide  and  three  feet  deep  at  the 
fards;  near  the  mouth  it  becomes  about  one  hundred  yards  wide  at  low 
Water.  In  many  parts  of  its  course  it  is  divided  by  sand  and  gravel 
bars  into  several  channels,  and  is  liable  to  great  rises  in  the  spring. 
According  to  the  Indians,  the  snow  is  knee-deep  at  the  mouth  in  se- 
vere winters ;  at  Ketelas,  to  the  middle  of  the  thigh  in  ordinary  win- 
ters; for  some  miles  before  reaching  the  mountains,  it  is  six  feet  deep ; 
in  the  gorges  and  passes,  from  twenty  to  twenty-five  feet;  and  in 
peculiar  localities,  even  more.  In  the  timbered  coimtry  the  snow-marks 
fleeraed  to  prove  the  truth  of  these  statements. 

Having  completed  the  examination  of  the  pass,  as  far  as  the  time  at 
my  disposal  would  permit,  I  rejoined  the  main  party  at  Ketetas  on  the 
12th  September. 
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On  our  arrival  at  camp  we  found  some  of  the  party  in  a  high  state 
of  excitement — they  had  found  gold  in  small  quantities  on  the  margin 
of  the  stream,  and  were  most  industriously  seeking  for  more.  The  fever 
soon  abated,  as  the  returns  were  not  very  remunerative.  During  our 
absence  a  large  Yakima  village  had  sprung  up  near  our  camp ;  it  was 
the  band  of  Owhai,  one  of  the  very  best  Inaians  with  whom  we  met 
during  the  trip. 

Lieutenant  Mowry  had  returned  from  the  Dalles  on  the  10th.  I  will 
condense  from  his  report  a  description  of  the  country  over  which  he 


As  akeady  stated,  he  moved  from  Wenass  on  the  2d  ;  he  followed  the 
trail  passed  previously  over  by  the  main  party  as  far  back  as  some  three 
miles  beyond  the  Sahpeniss,  with  the  excepuon  of  crossing  the  divide  be- 
tween the  Atahnam  and  Simkwee,  opposite  the  mission.  From  the 
Atahnam  to  the  Dalles  there  were  three  trails ;  the  most  eastern  is  the 
longest — ^leaving  the  Atahnam  near  its  mouth,  and  making  a  large  bend 
to  the  eastward — but  it  is  the  only  one  practicable  in  winter.  Of  the 
other  two,  the  most  western  is  the  shortest  and  best  in  summer.  Lieu- 
tenant Mowry  followed  this  last  trail.  Leaving  our  old  trail  at  a  point 
three  miles  south  of  the  Sahpeniss  crossing,  the  Dalles  trail  passes  for 
half  a  mile  through  open  woods,  then  for  a  quarter  of  a  mife  through 
the  northern  extremity  of  a  fine  prairie ;  on  leaving  which,  it  again  en- 
ters the  open  woods  and  ascends  a  diflScult  hill  some  fifteen  hundred  feet 
in  height ;  then  over  a  rolling  country,  and  descends  into  a  second  prairie 
about  two  and  a  half  miles  from  the  first.  Lieutenant  Mowry  describes 
this  prairie  as  extending  a  considerable  distance  to  the  south  and  east; 
as  being  covered  with  excellent  grass ;  as  having  a  fine  spring  near  his 
camp ;  and  as  possessing  the  richest  soil  he  had  seen  in  the  Territory. 
For  the  next  twenty-four  miles  the  country  is  covered  with  open  woods 
of  pine  and  spruce;  occasionally  small  prairies  are  met  with,  which, 
as  well  as  the  woods,  furnish  a  thin  growth  of  bunch  grass  for  the  first 
seventeen  miles ;  in  the  last  seven  miles  the  grass  disappears.  Four  small 
streams  are  crossed  in  these  twenty-four  miles.  Tne  country  is  gen- 
erally a  high,  rolling  tract;  the  trail,  during  the  last  few  miles,  skirts 
the  western  slope  of  a  lofty  range  of  hills.  The  remaining  distance  to 
the  Dalles  is  destitute  of  timber,  with  the  exception  of  a  strip  half  a 
mile  broad,  at  the  distance  of  about  ten  miles  from  the  Columbia.  Im- 
mediately north  of  this  strip  there  is  a  fine  prairie,  varying  firom  two  to 
four  miles  in  width,  several  miles  long,  covered  with  excellent  grass, 
and  watered  by  a  fine  stream.  On  this  prairie  stands  a  good  log-house, 
belonging  to  Skloo,  brother  to  Kamaiabkan,  and  one  of  the  principal 
chiefs  of  the  Yakimas.  South  of  this  last  strip  of  woods  the  country  is 
at  first  rolling,  and  then  sinks  into  a  prairie,  which  extends  to  the  base 
of  the  range  of  high  hills  bordering  tne  Columbia.  Good  bunch  grass 
exists  as  far  as  the  foot  of  the  range,  which  is  very  hig^,  exceedingly 
difficult  of  ascent  and  descent ;  much  broken  by  canons,  outcropping 
of  basalt,  and  has  but  a  scanty  growth  of  grass  upon  it.  During  the 
three  days  that  elapsed  from  my  return  to  Ketetas  and  Lieut.  Hodges*s 
arrival,  several  small  parties  were  engaged  in  searching  the  neighbor- 
ing streams  for  gold,  examining  the  country,  &c. ;  no  rich  deposites  of 
g^d  were  found. 
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On  the  16th  September  Lieutenant  Hodges  arrived  from  Steilacoom. 
He  brought  with  iiim  twenty-nine  pack-horses  loaded  with  provisions. 
He  was  eleven  days  on  the  march  from  Steilacoom  to  Ketetas.  Had 
it  been  possible  to  foresee  the  length  of  time  necessary  for  the  train  to 
return  from  Steilacoom,  a  longer  time  might  have  been  bestowed  upon 
the  examination  of  the  Yakima  Pass.  I  regretted  that  it  should  be  so 
short,  but  felt  obliged  to  retrace  my  steps  in  time  to  reach  the  depot 
camp  about  one  day  after  the  probable  time  of  Lieutenant  Hodges's 
arrival ;  besides,  I  at  that  time  hoped  to  find  a  better  pass  than  the 
one  in  c[uestion  further  to  the  north. 

It  bemg  now  determined  to  send  into  the  Dalles  all  the  indifferent 
animals  that  could,  under  the  new  arrangement,  be  dispensed  with, 
the  17th  and  18th  were  employed  in  arranging  packs,  &c.,  and  in* 
making  the  preparations  for  the  main  party  to  move  northward  and 
the  spare  animals  to  be  sent  in.  On  the  19th  September  I  despatched 
one  corporal,  one  privaie,  (just  discharged,)  and  one  civilian  packer  to 
the  Dalles  in  charge  of  thirty-two  miserable  horses.  On  the  same  day 
the  main  party  moved  to  Nahnum,  at  the  northern  edge  of  Ketetas 
valley. 

The  command  now  consisted  of  thirty-six  persons,  including  myself;: 
forty-two  riding  animals;  fifty-two  pack  animals. 

The  animals  were  mostly  a  gooa  deal  recruited  by  this  time;  the 
train  in  good  order;  the  party  well  armed,  and  supplied  with  about 
seventy  days'  provisions. 

On  the  morning  of  the  20th  we  commenced  the  passage  of  the 
mountains  between  the  Yakima  and  the  Columbia;  this  range,  which 
from  the  valley  of  the  Yakima  seemed  but  an  ordinary  ridge,  proved  to- 
be  a  diflBcult  mountain  range.     We  had  expected  to  find  the  country 
north  of  this  range  rather  level,  or,  at  most,  rolling  and  covered  with, 
open  pine  woods.    Our  surprise  may  be  imagined  when  the  view  spread 
before  us  from  a  commanaing  point,  a  little  below  the  summit,  is  de- 
scribed.    Five  thousand  two  hundred  feet  below  us  lay  the  Columbia,, 
apparently  almost  at  our  feet:  so  small  and  insignificant  did  it  appear, 
that  we  could  not  believe  it  to  be  the  "Great  river."     Li  front  of  us 
the  Cascade  range  extended  directly  to  the  river,  crossing  it  in  fact ; 
80  that,  to  the  north  and  west,  there  was  nothing  to  be  seen  but 
mountain  piled  on  mountain — ^rugged  and  impassable.     About  west- 
ncrthwest  was  a  handsome  snow-peak,  smaller  than  Mount  Baker;  as  it 
is  not  to  be  found  on  any  previous  map  that  I  know  of,  and  had  no 
name,*I  called  it  Mount  Stuart.    Far  in  the  distance  to  the  northward 
was  seen  a  range,  running  nearly  east  and  west,  alongside  of  which 
the  Columbia  flows  before  reaching  Okanagan.     That  portion  of  the 
Cascade  ranffe  which  crosses  the  Columbia  sinks  into  an  elevated 
plateau,  which  extends  as  far  as  the  limit  of  vision  to  the  eastward — 
this  is  the  Spokane  plain.     On  it  we  could  see  no  indication  of  water; 
not  a  single  tree,  except  on  the  mountain  spur;  not  one  spot  of  verdure.. 
It  was  of  a  dead,  yellowish  hue,  with  large  clouds  of  black  blencHng 
into  the  general  tinge.     It  appeared  to  be  a  sage  desert,  with  a  scanty 
growth  of  dry  bunch  grass,  and  frequent  outcroppings  of  basalt.    De- 
scending by  a  very  steep  trail,  we  reached  the  valley  of  the  Columbia 
on  the  21st.     Through  a  valley  about  a  mile  in  breadth,  in  -wViicVi  ivoVv 
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a  tree  is  to  be  seen,  and  seldom  even  a  bush,  and  which  is  bordered 
by  steep  walls  of  trap,  lava,  and  sandstone,  oftsn  arranged  in  a  suc- 
cession of  high  plateaux  or  steps,  the  deep,  blue  water  of  the  Columbia 
flows  with  a  rapid,  powerful  current;  it  is  the  only  life-like  object  in 
this  desert.  The  character  of  the  valley  is  much  the  same  as  far  as 
Fort  Okanagan.  It  occasionally  widens  out  slightly;  again  it  is 
narrowed  by  the  mountains  pressing  in.  Sometimes  the  trail  passes 
over  the  lower  bottom ;  at  other,  over  very  elevated  and  extensive 
terraces;  and  in  a  few  places  over Idnngerous  points  of  the  mountains. 
At  one  of  the  latter,  three  miles  above  the  En-te-at-kwu,  two  of  our 
mules  were  instantaneously  killed  by  falling  over  a  precipice,  and  two 
others  seriously  injured.  The  diflSculty  of  the  trail  at  this  point  may 
be  imagined  from  the  fact  that  we  were  occupied  from  11  o'clock, 
a.  m.,  until  dark,  in  passing  the  train  over  a  distance  rather  less  than 
two  miles. 

In  this  portion  of  the  valley  a  few  small  groves  of  pine  are  met  with; 
but  the  general  character  is  entire  absence  of  trees  and  bushes.  In 
places  only  is  the  grass  good ;  but  we  found  no  great  diflBculty  in  so 
regulating  the  marches  as  to  obtain  enough  for  the  animals.  The  soil 
is  so  very  sandy  that  it  is  not  probable  it  can  ever  be  applied  to  any 
useful  purpose.  Granite,  gneiss,  and  syenite,  occur  in  the  valley  in 
large  quantities,  and  of  excellent  quality.  At  the  lime  of  our  visit  the 
Columbia  was  871  yards  wide  just  above  the  mouth  of  the  Pisquouse; 
at  the  camp  of  September  23d,  its  width  was  329  yards,  the  surface 
velocity  3.6  m.,  mean  velocity  2.9  miles  per  hour;  at  the  camp  of  Sep- 
tember 24th  the  width  was  330  yards,  surface  velocity  6.06,  or  3.45  m. 
per  hour ;  mean  velocity  4.3,  or  2.94  m.  per  hour.  These  velocities  were 
taken  at  points  where  the  strong  current  is  near  the  shore;  we  had  no 
means  of  reaching  the  middle  of  the  stream,  so  that  the  velocities  as 
given  may  be  a  little  less  than  the  true  velocity. 

The  beach  between  high  and  low-water  mark  is  composed  of  rounded 
pebbles. 

From  the  vicinity  of  the  Yakima  Pass  I  saw  the  rough  mountains  in 
which  the  Pisquouse  heads ;  from  the  divide  between  it  and  the  Yakima 
we  saw  the  country  through  which  it  runs.  From  the  inferences  thence 
drawn,  and  the  accounts  of  the  Indians,  as  well  as  the  nature  of  the 
valley  near  its  mouih,  it  appears  certain  that  there  can  be  no  pass  at 
its  head  for  a  road. 

The  next  stream  worthy  of  notice  is  the  En-te-at-kwu.  This  has  so 
small  a  valley — a  mere  ravine  in  fact — as  to  cut  off  all  access  to  the 
dividing  ridge  in  that  direction. 

The  next  water-course  is  that  issuing  from  Lake  Chelan.  It  is  a 
short  stream,  formed  of  a  succession  of  cascades  and  rapids.  The 
lake  itself  is  some  thirty  miles  long,  and  is  shut  in  by  high  mount- 
ains, which  leave  no  passage  along  its  margin  ;  the  mountains,  at  its 
head,  will  be  alluded  to  in  connexion  with  the  Methow  river.  Before 
leaving  the  subject  of  this  lake,  I  will  state  that  the  ascent  from  the 
valley  of  the  Columbia  to  Lake  Chelan  could  not  be  accomplished  by 
a  railway  without  an  inclined  plane,  even  were  there  a  good  pass  up 
its  valley. 

On  the  27th  September  we  reached  Fort  Okanagan,  and  encamped 
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on  the  Okanagan  river,  about  one  and  a  half  miles  from  the  fort,  and 
not  far  above  the  site  of  Astor's  old  trading-house. 

The  fort  consists  of  three  log  buildings,  surrounded  by  a  stockade  in 
the  form  of  a  square,  with  block-houses  at  the  extremity  of  one 
diagonal.  But  little  business  is  now  transacted  here.  It  is  in  charge  of 
Mr.  Lafleur,  the  "garrison"  consisting  of  two  Kanakas..  The  post  is  sit- 
uated on  the  river  bank,  and  on  the  edge  of  the  plain  between  the  Okana- 
gan and  the  Columbia.  Neither  grass,  nor  bushes,  nor  trees  are  to  be 
found  around  the  fort — nothing  but  bare  sand  and  gravel ;  it  is  evidently 
located  with  a  view  to  the  convenience  of  passing  boats,  and  with  no 
reference  to  the  comfort  of  its  unfortunate  occupants. 

Riding  with  Mr.  Lafleur  to  the  summit  of  the  mountain  behind  the 
fort,  I  obtained  a  good  view  of  the  Cascade  range.  The  mountains 
came  down  to  the  Columbia  and  Okanagan,  crossing  the  latter,  and  all 
rough  and  sharp.  Mr.  Lafleur  informed  me  that  there  was  no  pass 
between  Mt  Baker  and  the  Hudson  Bay  Company's  trail  from  Okana- 
gan to  Langley.  This  our  subsequent  examination  verified.  The  in- 
formation received  here  confirmed  me  in  my  previous  intention  of  ex- 
amining the  Methon  river,  for  they  told  me  there  was  a  good  foot  trail 
leading  up  that  valley  and  over  to  the  Sound'. 

Leaving  some  of  our  most  fatigued  animals  and  many  of  our  loads 
to  the  care  of  Mr.  Lafleur,  we  left  the  camp  on  the  morning  of  the 
28th.  On  the  30th  we  encamped  upon  the  Twitsp,  the  south  fork  of 
the  Methow.  I  was  by  this  time  quite  certain  that  this  route  would  not 
answer  for  a  railway,  but  determined  to  keep  on  upon  the  same  trail 
myself  until  the  question  could  be  fairly  settled.  Lieut.  Duncan  was 
directed  to  return  to  the  forks  with  the  mail  party,  and  to  examine  the 
main  stream  with  a  small  party,  following  it  as  far  as  it  was  practicable. 
On  the  31st  I  followed  the  valley  of  the  Twitsp  about  four  miles  above 
our  camp ;  here  the  stream  forked,  the  north  fork  rising  a  few  miles 
further  on  in  a  high,  bare  ridge  of  granitic  mountains ;  the  south  fork, 
Nahai-el-ix-on,  coming  down  a  narrow  and  precipitous  ravine.  Our 
trail  led  up  this  ravine. 

Before  proceeding  much  further  the  valley  became  impassable  for  ani- 
mals. I  then  went  forward  on  foot  until  there  was  no  longer  any  doubt 
as  to  the  impracticability  of  the  route.  The  barometrical  profile  will 
indicate  the  results. 

The  trail  is  said  to  pass  from  this  ravine,  over  a  verv  diflScult  country, 
to  the  stream  emptying  into  the  head  of  Lake  Chelan,  then  to  cross 
very  steep  and  lofty  mountains  at  the  head  of  that  stream,  and  finally 
reach  the  Skagitt  river  on  the  western  slope. 

The  results  of  Lieutenant  Duncan's  reconnaissance  were  equally 
unfavorable.  On  the  4th  of  October  we  reached  Fort  Okanagan,  re- 
turning by  the  valley  of  the  Methon  to  its  mouth.  During  both  our 
visits  to  Fort  Okanagan  we  were  treated  with  the  greatest  kindness  by 
Mr.  Lafleur,  and  we  are  under  many  obligations  to  him  for  his  courtesy. 

On  the  6th  October  we  left  Fort  Okanagan,  followed  the  valley  of 
the  Okanagan  river,  and  on  the  9th  reached  our  most  northern  camp, 
about  thirteen  miles  south  of  the  "Great  Lake,"  in  latituc^  49°  2.6  ; 
the  weather,  unfortunately,  did  not  permit  observations  at  this  point,  so 
that  the  latitude  could  not  be  determined  with  exactness.     From  it 
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mouth  to  the  forks  the  Okanagan  valley  is  generally  a  wide  one ;  in  a 
few  places  it  so  much  contracted  as  to  force  the  trail  over  spurs,  but 
as  a  general  rule  we  passed  over  wide  terraces.  The  soil  is  light,  the 
crass  generally  good,  and  no  timber  in  the  valley.  There  is  a  fall  of 
inconsiderable  height  thirty  miles  above  the  mouth ;  quite  a  number  of 
rapids  occur,  but  they  are  seldom  bad.  No  stream  of  any  consequence 
enters  the  Okanagan  from  either  side  below  the  forks  ;  so  that  there  is 
no  possibility  of  Sicre  being  any  pass  through  the  mountains  between 
the  Methow  and  the  Millakitekwu,  (the  west  fork,)  especially  as  the 
mountains  become  very  high  and  rugged  a  short  distance  back  from 
the  valley. 

The  Millakitekwu  may  be  said  \o  have  no  valley  ;  for  it  runs  through 
an  immense  ravine,  with  a  canon  of  great  depth  bounding  the  bed  of 
the  stream.  Its  nature  is  such  as  to  render  it  impracticable  for  a  road 
of  any  .kind.  The  descent  of  this  stresun  is  rapid  ;  at  five  miles  from 
the  mouth  is  a  pretty  falls  of  probably  ten  feet — as  we  were  obliged  to 
view  it  from  an  elevation  of  some  three  hundred  feet,  we  could  form  no 
correct  estimate  of  its  height.  There  are  no  trees  in  this  ravine,  its 
soil  is  of  sand  and  gravel. 

The  valley  of  the  Sahtlilkwu  (east  forW  is  generally  a  broad  one, 
but  is  almost  entirely  filled  with  lakes  ana  marshes.  As  far  as  the 
Great  lake  it  presents  a  route  practicable  from  the  Columbia,  with 
difficulties  at  some  points ;  as  it  leads  to  nothing,  and  communicates 
with  no  pass  to  Frazer's  river,  it  is  not  a  subject  for  consideration.  The 
Hudson  Bay  trail  from  the  Okanagan  to  l?'ort  Langley  leaves  the  Saht- 
lilkwu a  short  distance  above  our  camp  of  the  8th,  and  after  crossing 
a  mountain  ridge  enters  the  valley  of  the  Millakitekwu,  follows  that 
for  a  considerable  distance,  and  then  crosses  the  mountain  into  the 
valley  of  Frazer's  river.  It  is  represented  by  all  who  have  travelled  it 
as  an  execrable  and  just  practicable  trail,  as  following  no  passy  but 
crossing  directly  over  the  mountains. 

On  the  tenth  I  left  the  main  party  in  camp,  and  with  all  of  the  officers 
and  two  of  the  gentlemen  rode  to  the  Great  lake,  returning  the  same  day. 

Upon  an  attentive,  consideration  of  the  more  important  points  of  what 
has  already  been  said,  I  think  it  will  be  very  evident  that  there  is  but 
one  pass  through  the  Cascade  range,  from  the  Columbia  to  the  northern 
boundary — that  of  the  main  Yakima — that  is  at  all  practicable  for  a  rail- 
way ;  nor  am  I  aware  of  any  reason  for  believing  any  to  exist  between 
that  boundary  and  Thompson's  river. 

In  the  event  of  any  fiiture  surveys  of  the  Cascade  range  for  railway 
purposes,  the  whole  force  may  safely  be  thrown  upon  the  main  Yakh 
ma  Pass  and  that  of  the  Columbia.  I  now  considered  the  most  im- 
portant part  of  my  duty  performed,  having  csu-ried  the  reconnaissance  of 
the  Cascade  range  somewhat  into  British  territory.  The  winter  was 
now  close  at  hand,  the  weather  becoming  cold,  and  the  snow  increas- 
ing rapidly  in  the  mountains.  Our  animals  showed  unmistakable 
signs  of  the  effects  of  their  very  difficult  service,  and  the  pass  of  the 
Columbia  was  still  to  be  examined.  As  nothing  but  geographical  infor- 
mation couj^  now  be  gained  by  a  longer  delay  in  the  mountains,  I  de- 
itermined  to  leave  the  range  and  move  for  Colville.  The  route  selected 
was  that  from  the  forks  of  the  Okinakane  to  the  head  of  Me-boi-al-pit- 
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kwu,  or  Colville  river,  and  down  that  stream  to  the  Columbia ;  a  portion 
of  the  country  known  only  to  the  employes  of  the  Hudson  Bay  Com- 
pany. I  hoped  on  my  arrival  at  Colville  to  receive  some  intelligence 
of  the  progress  of  your  party,  or  even  to  meet  you  in  person  by  a 
lucky  chance. 

It  was  also  my  determination,  if  nothing  had  occurred  making  it 
necessary  for  me  to  keep  on  to  the  Rocky  mountains  with  the  whole, 
or  a  portion  of  my  party,  to  make  an  examination  of  the  country  in  the 
vicinity  of  the  Grand  Coul6e,  the  approaches  to  the  mouth  of  the  Yaki- 
ma, &c.,  and  finally,  to  return  to  Vancouver  by  the  trail  down  the 
Columbia  valley. 

On  the  11th  we  turned  back ;  left  the  Okinakane  on  the  12th  at  the 
forks  ;  reached  the  head  of  one  branch  of  the  Ne-hoi-al-pit-kwu  on  the 
13th,  and  arrived  opposite  Colville  on  the  17th.  This  trail  is  impracti- 
cable for  a  railway,  although  a  wagon-road  could  be  carried  over  it, 
with  considerable  difficulty,  at  some  points.  The  soil  in  this  district  was 
the  best  we  saw.     Fine  larch  trees  abound. 

Soon  after  our  arrival  in  camp  opposite  Colville,  Mr.  Angus  Mac- 
donald,  the  gentleman  in  charge  of  the  post,  came  over  to  our  camp, 
and  kindly  undertook  to  provide  the  canoes  necessary  for  crossing  our 
baggage  next  day. 

By  midday  of  the  18th  all  our  stores  and  baggage  were  safely  landed 
on  the  left  bank  of  the  river,  and  all  of  our  animals  had  crossed  in 
safety.  Three  small  canoes,  two  of  them  of  birch  bark,  were  the  only 
ones  available.  We  encamped  at  an  excellent  place  about  half  a  mile 
from  the  fort.  At  the  place  where  our  animals  swam  the  river,  the 
current  is  very  rapid  and  the  river  very  deep  ;  it  is  a  good  crossing  for 
anioials  passing  from  the  right  bank  to  the  left,  but  very  dangerous  for 
any  crossing  in  the  opposite  direction.  The  valley  of  the  Columbia  is 
here  well  timbered  with  yellow  pine,  and  is  by  no  means  so  rough  and 
forbidding  as  near  Fort  Okanagan.  The  fort  is  situated  somewhat  back 
from  the  river  bank,  in  a  pocket  or  widening  of  the  valley.  Of  all  the 
Hudson  Bay  posts  in  this  Territory,  Fort  Colville  stands  next  to  Vancou- 
ver in  size  and  importance.  The  soil  in  the  vicinity  of  Colville  is 
better  than  it  generally  is  throughout  the  Territory  ;  but  it  is  said  to  be 
soon  exhausted.  Not  a  particle  of  information  had  been  received  at 
Colville  in  regard  to  any  of  your  parties.  When  I  had  about  made  up 
my  mind  to  push  for  St.  Mary's  with  two  or  three  men,  I  was  agreeably 
surprised  by  your  arrival  on  the  18th.  Every  possible  kindness  was 
extended  to  my  party  by  Mr.  Macdonald.  Coming  thus  under  your 
immediate  orders,  I  of  course  abandoned  my  orie;inal  intention  as  to  the 
completion  of  the  expedition,  and  merely  carried  out  your  instructions. 

1  left  Colville  on  the  22d,  and  reached  a  camp  on  a  small  branch  of 
the  Spokane  on  the  26th.  As  you  remember,  we  were  here  joined  on 
the  28th  by  Lieutenant  Donelson,  with  the  main  party  of  the  eastern 
division  ol  the  survey. 

Leaving  this  camp  on  the  30lh,  I  crossed  Lewis's  fork  on  the  4th 
November,  having  followed  the  same  tra^l  as  that  taken  by  Lieutenant 
Donelson  up  to  this  point  The  crossing  was  effected  without  the  loss 
of  either  animals  or  baggage — in  perfect  safety.  From  this  crossing  I 
took  a  different  trail  to  Wallah- Wallah  from  that  followed  by  Lieutenant 
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Donelson ;  we  passed  by  Dr.  Whitman's  old  mission.  This  trail,  though 
somewhat  longer  than  Lieutenant  Donelson's,  is  a  much  better  one; 
the  first  march  to  water  is  much  shorter.  We  reached  Wallah- Wallah 
on  the  7th,  and  left  next  day  for  the  Dalles,  following  the  river  trail  as 
far  as  the  Des  Chutes  crossing.  Reached  Fort  Dalles  on  the  15th  No- 
vember. 

The  description  of  the  country  from  Fort  Colville  to  the  Dalles  is 
fully  given  in  Lieutenant  Duncan's  report,  and  will  doubtless  be  found 
in  your  own  report  as  well  as  that  of  Lieutenant  Donelson,  and  as  it  is 
by  no  means  an  unexplored  country,  I  have  not  thought  it  necessary  to 
touch  upon  the  subject.  Upon  arriving  at  the  Dalles,  my  animals  were 
too  much  worn  out  to  be  able  to  carry  loads  down  the  river  trail  at 
that  advanced  state  of  the  season ;  the  rains  had  aLready  set  in  jblI  Van- 
couver; for  these  and  other  reasons  I  determined  to  send  the  animals 
down  without  loads,  and  to  take  water  transportation  for  the  party. 

The  animals  started  on  the  17th;  the  party  in  the  small  steamer 
Allen  on  the  same  day.  We  reached  the  Cascades  that  evening,  and 
arrived  at  Fort  Vancouver  late  in  the  night  of  the  18th  November, 
having  come  down  from  the  Cascades  in  open  boats.  It  rained  heavily 
during  the  whole  of  our  passage.  The  animals  reached  Vancouver  in 
six  days  from  Fort  Dalles.  Two  were  drowned  in  crossing  a  creek 
not  far  from  Vancouver;  their  condition  on  their  arrival  was  such  as  to 
prove  that  they  could  not  have  accomphshed  the  trip  with  loads.  In 
my  railway  report  will  be  found  my  opinion  of  the  Columbia  River 
Pass.  At  Vancouver  my  party  was  broken  up,  and  the  portion  re- 
quired for  office  work  was  sent  to  Olympia. 

Being  greatly  delayed  in  making  arrangements  necessary  for  the 
disposition  of  my  own  and  other  parties,  it  was  only  on  the  16th  De- 
cember that  I  arrived  at  Olympia,  by  way  of  the  Cowlitz.  On  the  23d 
I  left  Olympia,  with  Mr.  Minter  and  a  small  party,  for  Steilacoom,  in  a 
canoe.  My  intention  was  to  endeavor  to  complete  the  barometrical 
profile  of  the  main  Yakima  Pass,  and  examme  the  approaches  on  this 
side.  At  Steilacoom  I  found  it  impossible  to  make  any  arrangements 
for  land  transportation — the  Indians  representing  the  road  impracticable 
for  animals  at  that  season ;  I  therefore  determined  to  proceed  by  water 
to  the  falls  of  the  Snoqualme,  and  thence  as  far  as  it  might  seem  ad- 
visable on  foot.  I  left  Steilacoom  on  the  29th  with  two  canoes — reached 
the  mouth  of  the  Sinahomish  on  the  1st  Januaiy,  and  arrived  within  a 
mile  of  the  Snoqualme  falls  on  the  7th  January.  We  proceeded  but 
a  few  miles  above  the  falls  on  foot ;  the  trail  was  entirely  obUterated ; 
no  Indian  could  be  induced  to  accompany  me  to  the  pass  as  a  guide. 
The  barometer  with  which  I  was  furnished  had  proved  entirely  worth- 
less, and  fi-om  the  information  obtained  there  seemed  to  be  no  possi- 
bility of  proceeding  further  than  Lake  Nook-noo;  I  therefore  concluded 
that  no  object  would  be  attained,  by  keeping  on,  at  all  commensurate 
with  the  difficulty  of  the  undertaking,  and  determined  to  retrace  my 
steps.  The  Indians  represented  the  snow  to  be  up  to  the  arm-pits  at 
the  Nook-noo,  and  as  increaging  thence  to  the  pass,  at  the  summit  of 
which  it  would  be  found  to  be  about  twenty-five  feet  in  depth.  Mr.  Tink- 
ham  found  but  seven  feet  at  the  summit  on  the  21st  of  January;  yet  I 
aw  of  the  opinion  that  in  the  most  unfavorable  portions  of  ordinary 
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Winters  the  statement  of  the  Indians  will  be  found  to  be  quite  near  the 
truth ;  at  aU  events,  I  do  not  think  that  any  important  conclusion  should 
be  based  on  the  resuhs  of  Mr.  Tinkhara's  trip ;  they  ought  to  be  verified 
later  in  the  year,  and  if  possible,  during  a  winter  not  so  unusually 
dry  as  this  was  up  to  the  time  of  Mr.  Tinkham's  passage.  For  a 
winter  station,  with  the  object  of  examining  the  depth  of  snow,  the 
prairie  at  the  foot  of  the  Nook-noo  falls  would  be  a  proper  position. 

The  valley  of  the  Sinahomish  and  Snoqualme  is  ot  pure  sand,  covered 
with  an  inch  or  two  of  decomposed  vegetable  matter,  with  the  excep- 
tion of  a  small  prairie  on  the  right  bank  of  the  Snoqualme,  some  ten 
miles  below,  and  a  larger  one  about  two  miles  above  the  falls. 

There  may  be  more  of  these  small  prairies  of  which  I  heard  nothing. 
Some  are  said  to  exist  on  the  Skywhamish.  The  bluffs  of  the  stream 
are  generally  of  sand,  clay,  and  gravel;  occasionally  of  conglomerate 
and  argillaceous  rock. 

If  there  is  any  coal  near  the  Sinahomish  it  will  probably  be  found  at 
some  distance  firom  the  river,  in  a  bluff*  about  twelve  miles  from  the 
mouth.  The  timber  in  the  valley  is  generally  poor;  it  principally  con- 
sists of  cot  ton- wood,  maple,  and  alder;  the  fir  and  cedar  are  generally 
very  indiflferent — in  some  small  tracts  they  are  good.  The  bottom  is 
usually  wide,  flat,  and  subject  to  overflow.  There  are  extensive  cran- 
berry swamps  near  the  mouth  of  the  Sinahomish.  This  stream  has 
three  outlets,  and  has  formed  a  low,  sandy  delta.  The  Sinahomish  is 
navigable  for  small  steamers  for  about  twelve  miles  from  its  mouth;  it 
forks  about  eighteen  miles  from  the  mouth,  the  Skywhamish  being 
rather  the  larger  fork  of  the  two.  Below-the  forks  the  average  width 
of  the  Sinahomish  is  some  .  The  Snoqualme  is  much  ob- 
structed by  rapids,  which  increase  in  number  and  strength  as  the  falls 
are  approached.  I  estimated  the  height  of  the  falls  at  from  one  hun- 
dred and  thirty  to  one  hundred  and  fifty  feet ;  they  are  exceedingly 
beautifuL  The  ledge  over  which  the  river  passes  at  this  point  is  of 
conglomerate.  SimUar  falls  exist  at  the  foot  of  Lake  Nook-noo,  on  the 
Skywamish,  the  Stoluquamish  and  Skagitt.  On  the  12th  we  encamped 
on  the  head  of  MacDonough's  island,  intending  to  proceed  to  Belling- 
ham  bay  ;  but  during  that  night  six  inches  of  snow  liell,  and  during  the 
next  day  so  violent  a  gale  blew  from  the  north  that  our  canoes  could 
not  proceed.  On  the  14th  we  turned  back,  and  reached  Olympia  on 
the  21st  January.  During  this  trip  the  weather  was  intensely  cold,  the 
thermometer  being  as  low  as  zero;  we  endured  some  discomfort  from 
SHOW,  cold  rains,  and  sleet. 

Before  I  left  Vancouver  for  Olympia,  Mr.  Gibbs  went  to  Astoria  with 
the  intention  of  attempting  to  pass  from  there,  via  Shoal  water  bay  and 
the  Willopah  river,  direct  to  Olympia.  The  trail  being  entirely  over- 
grown by  vine  maple,  it  was  impossible  for  him  to  get  through  at  that 
season  of  the  year  with  the  provisions  he  was  obliged  to  carry ;  it  be- 
came necessary  for  him  to  turn  back  before  he  reached  the  head  of  the 
WiJJopah.  His  report  on  the  subject  will  give  the  detailed  information 
he  obtained  with  regard  to  that  section  of  the  country.  I  will  merely 
state  that  the  valley  of  the  Willopah  is  about  thirty  miles  long,  by  some 
ten  or  twelve  in  breadth  ;  it  is  thickly  overgrown  with  vine  maple,  and 
occasional  large  trees ;  the  soil  is  rich,  though  somewhat  light.    On  the 
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Chehalis  are  a  number  of  prairies,  many  of  good  soil,  especially  on  the 
south  fork.  The  whole  country  is,  with  the  exception  of  these  prairies, 
densely  overgrown  with  fir,  cedar,  and  spruce.  There  are  many  moun- 
tain ridges,  some  of  which  are  quite  considerable.  The  south  fork  oi 
the  Chehalis  and  Gray's  river  head  in  a  quite  high  peak. 

In  my  railroad  report  of  February  8th,  I  gave  my  reasons  for  consid- 
ering Seattle  as  the  best  terminus  for  a  railway  on  the  eastern  shore 
of  the  Sound.  In  any  future  examinations  it  would  be  advantageous 
to  examine  a  line  leading  to  Port  Discovery.  The  advantages  of  that 
harbor,  both  as  to  its  situation  and  its  facilities  for  perfect  defence,  by 
permanent  works,  entitle  it  to  consideration.  It  seems  to  be  fully 
adapted  to  the  purpose  of  a  great  naval  establishment. 

The  country  through  which  we  passed  to  the  east  of  the  Cascade 
range  may  be  described  as  generally  barren  and  unfit  for  agriculture,  and 
j)oor  for  grazing  purposes.  There  are  two  small  tracts  which  are  excep- 
tions to  this  rule ;  but  I  know  ot  none  which  would  be  considered  good 
in  our  western  States.  The  yellow  pine  on  the  slopes  of  the  mount- 
ains may  be  carried  down  the  principal  streams  into  the  Columbia,  and 
thence  rafted  or  "  run"  to  the  head  of  navigation ;  the  larch,  between 
the  Okanagan  and  Colville,  can  be  hauled  to  the  streams  of  the  same 
names,  and  rafted  to  the  Columbia ;  the  building-stones  in  the  vicinity 
of  the  Pisquouse  will  some  day  be  available  for  the  market ;  but  labor 
must  become  more  cheap  and  abundant,  capital  more  plenty,  before  these 
can  become  important  interests.  The  Indians  are  harmless  and  peace- 
able ;  with  the  exception  of  the  Tekamas  they  are  very  poor.  Their 
food  consists  of  salmon,  berries,  and  potatoes ;  the  entire  absence  of 
game  renders  it  diflScult  for  ftiem  to  obtain  good  clothing ;  during  the 
whole  trip  I  did  not  see  a  single  deer,  elk,  or  bear — nothing  larger  than 
a  wolf.  Wolves,  badgers,  squirrels,  and  a  few  gray  marmots,  were 
the  only  quadrupeds.  The  blue  and  ruffled  grouse,  prairie  chicken, 
and  sage-lbwl  abounded.  To  the  west  of  the  mountains  the  country  is 
covered  with  dense  fir  timber,  interspersed  with  prairies  or  lakes. 
The  only  good  land  I  have  seen  is  in  the  valleys  of  the  Columbia  and 
Cowlitz,  and  of  some  of  that  string  of  prairies  which  skirt  the  mount- 
ains from  the  Columbia  at  least  as  far  as  the  Skywhamish.  The  Wil- 
lopah  and  Chehalis  have  also  good  land  upon  them.  The  prairies 
near  the  Sound  are  uniformly  of  gravel,  barren  and  worthless.  Lum- 
ber and  the  fisheries  must  constitute  the  great  interests  of  this  portion  of 
the  Territory. 

The  Indian  names  of  these  streams,  lakes,  prairies,  &c.,  were  carefully 
obtained  by  Mr.  Gibbs  during  the  trip.  They  have  been  adopted  in 
the  map  and  the  reports  as  preferable  to  any  names  we  could  give 
them ;  partly  for  the  purpose  of'endeavoring  to  perpetuate  them,  and 
partly  for  the  reason  that  they  wUl  be  of  service  to  persons  travelling 
through  the  country. 

During  the  exploration  the  astronomical  observations  were  princi- 
pally taken  by  Lieutenant  Duncan ;  they  are  as  accurate  as  the  instru- 
ments at  our  disposal  would  permit.  The  only  astronomical  phenom- 
enon worthy  of  note  was  the  existence  of  a  comet,  seen  from  Wenass, 
on  the  21st,  22d,  and  23d  of  August.  It  was  visible  but  for  ashcwt 
time  after  dark,  and  was  so  low  that  the  altitude  could  not  be  taken.    The 
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tail  was  53'  10''  in  length.  At  8h.  56m.  59s.  (mean  time)  on  the 
21st,  its  bearing  by  compass  was  north  76°  west,  the  variation  of  the 

needle  being ;  its  observed  distance  from  Ursa  Majores  at  9h. 

6m.  6.7s.  (mean  time)  was  67  ^  64'  36".  On  the  22d  its  bearing  by  com- 
pass at  8h.  3m.  09.6s.(mean  time)  was  north  84P  west,  variation  of 
the  needle  as  before  ;  its  distance  from  Jupiter  at  8h.  13m.  17s.  was 
9°  41'  36"  ;  from  Arcturus  at  8h.  18.  26.9s.,  was  36^  29'  06". 

For  geographical  purposes  but  little  additional  information  is  needed 
concerning  the  eastern  slope  of  the  mountains.  A  somewhat  closer  ex- 
amination of  the  Pisquouse,  Chelan  and  Millekitekwu,  as  well  as  astro- 
nomical observations  with  better  instruments  than  were  at  my  disposal, 
would  be  interesting.  With  regard  to  the  western  slope,  much  addi- 
tional information  is  still  desirable  as  to  the  courses  of  the  streams,  of 
which  but  little  is  known.  The  accompanying  map  will  be  found  more 
accurate  than  any  which  has  precedecJ  it.  It  is  believed  that  no  im- 
portant stream  on  the  western  slope  is  omitted;  when  none  of  the 
party  have  crossed  or  followed  them,  they  are  civen  from  the  best 
Indian  and  other  information.  From  Bellineham  bay  and  the  vicinity 
of  MacDonough's  island  we  saw  the  direction  of  many  of  these  val- 
leys, and  learned  where  they  headed,  with  reference  to  streams  on  the 
eastern  slope,  the  number  and  position  of  the  branches,  &c.;  the 
streams  as  given  will  be  found,  I  think,  not  to  differ  very  materially 
from  the  truth.  The  map  will,  at  least,  serve  as  a  basis  of  operations 
for  any  future  survey.  In  the  want  of  any  detailed  examination  of  the 
country  in  the  future,  the  work  should  be  performed  by  several  very 
small  parties,  the  smallest  number  that  can  use  the  necessary  instru- 
ments. On  the  easftrn  side  they  should  be  provided  with  good  mules, 
but  do  most  of  the  mountain  work  on  foot.  The  only  supplies  to  be 
had  in  the  country  are  salmon,  berries,  and  potatoes.  There  is  no  dan- 
ger to  be  apprehended  from  the  Indians,  however  small  the  party  fbay 
be.  On  the  western  side  the  exploration  should  be  made  by  ascending 
the  rivers  in  canoes,  examining  the  country  at  the  heads  of  and  be- 
tween the  streams  on  foot.  Some  little  game  may  be  depended  upon 
on  this  side.  More  caution  will  here  be  required  among  the  northern 
Indians,  although  a  small  party  may  safely  go  among  them.  An  ex- 
amination of  tlie  Olympus  range,  and  the  lower  Chehalis,  would  also 
be  very  desirable  to  develop  the  resources  of  the  country,  as  well  as  for 
geographical  information ;  that  survey  also  should  be  made  in  canoes  and 
on  foot ;  rather  larger  parties  would  here  be  necessary — about  ten  men 
in  each.  In  submitting  the  accompanying  sub-reports,  mentioned  in 
the  beginning  of  this,  1  would  state  that  they  are  necessary  to  a  full 
understanding  of  my  own.  I  have  endeavored  to  avoid  all  unnecessary 
detail,  leaving  to  those  gentlemen  the  full  explanation  of  their  respective 
provinces.  I  am  glad  to  state  that  they  have  done  such  full  justice  to 
their  subjects  that  no  word  of  commendation  from  me  is  necessary; 
their  reports  are  of  more  interest  than  my  own,  and  can  safely  be  left 
to  stand  the  test  of  their  own  merits.  I  cannot,  however,  be  equally 
silent  with  regard  to  their  conduct  while  associated  with  me  in  the 
field.  Their  duty  was  not  only  performed  with  intelligence,  but 
with  alacrity  and  cheerfulness.  -Lieutenant  Duncan  possesses  the 
qualities  to  conduct  any  expedition  like  this.    Lieutenant  Hodges  was 
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an  energetic  and  systematic  quartermaster f  lie  conducted  hfs  difficult 
march  to  Steilacoom  in  the  most  satisfactory  manner.  LieutenaDt 
Mowry  performed  his  duty  excellently,  and  left  nothing  of  it,  that  I 
desired,  undone.  1  have  no  hesitation  in  saying  that  no  one  could  have  t 
been  found  who  could  have  made  so  complete  and  excellent  a  report 
upon  Indian  matters  as  that  of  Mr.  Gibbs.  His  report  upon  the  geol- 
ogy will  show  the  care  with  which  he  pursued  this  portion  of  his  duty; 
in  addition  to  this,  he  has  more  than  once  conducted  important  recon- 
naissances with  great  benefit  to  the  survey.  The  courses  and  distances, 
so  important  to  the  correctness  of  the  map,  and  so  difficult  to  be  ob- 
tained in  the  country  we  traversed.  Were  taken  by  Mr.  Minter  with 
a  care  and  judgment  that  left  nothing  to  be  desired ;  on  other  points, 
also,  his  good  judgment  was  of  great  assistance. 

Dr.  Cooper  was  unfortunate  in  having  a  field  so  destitute  of  animated 
beings  as  was  the  scene  of  our  operations;  but,  such  as  it  was,  he  used 
it  to  the  best  advantage.  We  were  fortunate  in  having  but  few  cases 
af  sickness.  In  those  that  did  occur,  the  Doctor  showed  himself  to  be 
perfectly  familiar  with  his  profession.  The  non-commissioned  officers 
and  men  composing  the  escort  uniformly  conducted  themselves  in  a 
nianner  to  do  credit  to  themselves  and  to  their  regiment.  It  was  with 
great  regret  that  I  parted  with  them  at  Wenass. 

The  civil  employes  were  almost  all  very  excellent  men,  who  under- 
stood and  performed  their  duty  well.  When  we  were  fairly  started, 
there  was  no  trouble  among  them.  As  to  those  retained  upon  the  re- 
duction of  the  party,  there  was  scarcely  one  who  was  not  all  that  could 
be  desired  in  his  position.  Had  I  the  same  duty  to  perform  again,  but 
few  alterations  would  be  made  in  the  party,  so  well  and  cheerluUy  did 
they  do  all  that  was  required.  I  must  express  my  appreciation  of  their 
excellent  and  subordinate  conduct,  and  of  my  good  fortune  in  having 
so  excellent  a  party. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

GEO.  B.  McCLELLAN, 
Lieutenant  of  ETigineerSj  and  Brevet  Captain,  U.  S.  A.y 
Commanding  Western  Division  of  Survey. 

Gov.  I.  I.  Stevens, 

Chief  N.  P.  R.  R.  Exploration  and  Survey. 


Washington,  D.  C,  May  9, 1853. 

Sir:  On  your  arrival  at  San  Francisco,  you  will  ascertain  from  the 
proper  sources  the  exact  state  of  affairs  with  reference  to  the  supplies 
and  personnel  of  your  command.  Before  leaving  there  for  the  Columbia 
river,  you  will  make  all  the  arrangements  necessary  to  carry  out  the 
general  instructions  for  the  conduct  of  the  expedition. 

Having  arrived  at  Astoria,  you  will  at  once  proceed  to  organize  your 
command  at  such  point,  either  in  Oregon  or  Washington  Territory,  as 
you  may  decide  to  be  the  best.  You  will  employ  such  guides,  hunters» 
and  muleteers  as  you  may  find  necessary,  as  well  as  the  civil  assistants 
indispensable  to  the  performance  of  the  required  duties.     With  regard 
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to  these,  and  all  other  points  involving  expenditure,  you  will  be  careful 
to  observe  the  slrictest  economy  compatible  with  the  success  of  the 
expedition.  The  first  and  most  important  point  to  which  your  attention 
•is  to  be  directed  will  be  the  exploration  of  the  Cascade  mountains. 
You  will  thoroughly  explore  this  range  from  the  Columbia  river  to  the 
forty-ninth  parallel  of  north  latitude,  making  detailed  examinations  of 
the  pasijes,  and  obtaining  full  information  in  relation  to  the  range  in 
general.  Pending  this  examination  you  will  endeavor  to  examine  the 
line  of  the  proposed  road  from  Wallah- Wallah  to  Steilacoom,  and  to  staft 
its  construction.  Having  completed  the  survey  of  the  Cascade  range, 
you  will  at  once  proceed  eastward  as  far  as  the  Rocky  mountains, 
unless  you  meet,  before  reaching  that  range,  the  main  party  coming 
from  the  east.  In  selecting  your  route,  you  will  start  from  the  most 
practicable  pass  in  the  Cascade  range,  and  follow  what  you  regard  as 
the  most  promising  line  for  a  practicable  road.  From  the  nature  of  the 
case  it  is  impossible  for  me  to  give  you  detailed  instructions ;  but  I  have, 
in  the  course  of  a  number  of  conversations,  fully  explained  to  you  the 
objects  of  the  expedition,  my  i)wn  probable  operations,  and  my  views. 

I  have,  therefore,  to  direct  you  to  keep  constantly  in  your  mind  the 
tenor  of  these  conversations,  and  the  written  general  instructions.  You 
will  use  your  own  judgment  as  to  the  manner  of  carrying  them  out  in 
the  most  rapid  and  effectual  manner. 

Whenever  you  meet  with  the  main  party  from  the  east,  or  any  por- 
tion of  it,  you  will  at  once  assume  the  command,  (in  my  absence,)  and 
give  whatever  orders  may  be  necessary,  in  your  opinion,  to  carry  out 
the  objects  of  the  expedition.  Funds  will  be  placed  at  your  disposal 
to  meet  your  expenses. 

£ncIo$ed  are  the  general  and  detailed  instructions  of  the  expedition, 
with  an  explanatory  memorandum. 

Yours,  &c., 

ISAAC  I.  STEVENS. 

Brevet  Captain  G.  B.  McClellan, 

Corjts  of  Engineers. 


8.   Topographical  report  of  Lieutenant  •/.  JST.  Duncan,  U>   8,  A.,  topo- 
grapher  of  the  vjestem  division, 

Olympia,  Washington  Territory, 

February  21,  1854. 

Sir:  I  have  the  honor  to  submit,  together  with  an  accompanying 
map,  the  following  report  on  the  topography  and  general  character  of 
the  country  along  the  route  pursued  by  the  party  under  your  command 
in  an  exploration  of  the  Cascade  mountains,  during  the  months  of  July, 
August,  September,  October,  and  November,  1863,  viz: 

A  route  northeasterly  from  Fort  Vancouver,  on  the  Columbia,  to 
the  Cathlapoot'l  river;  thence,  eastward  along  the  banks  of  the  Cathla- 
poot'l  and  across  the  ranges  of  the  Cascade  mountains,  south  of  Mount 
St.  Helens  and  Adams,  to  the  open  country  beyond ;  thence,  turning 
Mount  Adams  on  the  east,  northerly  to  Ketetas,  a  point  on  the  Yakima 
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above  where  it  receives  the  waters  of  its  principal  tributaries,  Atah- 
nam,  Nahchess,  &c.,  the  country  along  the  Yakima  river  from  its  sources 
in  the  mountains  to  its  junction  with  the  Columbia.  From  Ketetas 
northerly  to  the  mouth  of  the  Pisquouse  or  Wenatshapam ;  thence, 
up  the  Columbia  to  Fort  Okinakane,  the  country  on  the  Methow 
river  from  its  head  to  its  mouth,  the  country  along  the  Okanagan 
river  from  its  junction  with  the  Columbia  to  the  lakes  beyond  the  forty- 
ninth  parallel ;  thence,  leaving  the  Okanagan  at  its  forks,  eastward 
across  the  country  to  the  Nehoialpit  river;  thence,  down  this  river  to 
its  mouth,  crossing  the  Columbia  at  Fort  Colville.  From  Fort  Colville 
to  Fort  Wallah- Wallah,  via  the  valleys  of  the  Slawntehus,  Chema- 
kane,  Cherahna,  and  Wallah- Wallah  rivers,  crossing  the  Spokane 
river  a  few  miles  below  the  forks  or  site  of  the  old  Spokane  house,  and 
the  Saptin  or  Lewis's  fork  of  the  Columbia  at  the  mouth  of  the  Peluse; 
thence,  down  the  south  bank  of  the  Columbia  to  the  Dalles,  and  from 
the  Dalles  down  the  Columbia  river  by  water  to  Fort  Vancouver. 

The  country  gradually  rises  back  of  Vancouver  into  a  light  range 
of  hills  running  parallel  to  Columbia  river,  and  generally  about  a  mile 
and  a  half  from  it.  Two  miles  from  Vancouver  the  trail  crosses  a 
brook  twenty  feet  wide,  which  empties  into  a  lake  three  miles  below 
that  place;  the  lake  communicating  with  the  Columbia  ten  miles  below. 
From  this  stream  the  country  along  the  trail  breaks  into  small  open- 
ings or  plains  having  no  timber  on  them.  They  vary  from  a  half 
to  several  miles  in  extent,  are  very  level,  as  well  as  the  adjacent  coun- 
try, and  are  separated  from  each  other  by  narrow  strips  ol  woods. 
Kolsas,  the  largest  of  these  plains,  about  seven  miles  from  Vancouver, 
is  six  or  seven  miles  long,  and  three  or  four  in  breadth,  and  connects 
on  the  south  with  a  swampy  arm  of  Camas  plain  which  stretches  off 
to  the  eastward,  in  which  direction  there  is  a  large  tract  of  the  same 
character  of  country  lying  along  Mill  creek,  and  running  down  towards 
the  Columbia.  From  Kolsas  the  trail  bears  to  the  northeast  for  six 
miles  to  a  plain  called  Simsik,  about  a  mile  and  a  half  long.  The 
country  between  Vancouver  and  Simsik  is  similar  in  character — heavily 
timbered  with  6r,  spruce,  and  dense  undergrowth  of  maple  and  hazel 
bushes.  The  soil  is  sandy  and  gravelly,  especially  the  open  plains ; 
the  soil  in  the  woods  between  Kolsas  and  Simsik  is  the  best.  The 
country  up  to  Simsik  is  quit  level ;  leaving  Simsik  east  of  north  the 
country  becomes  hilly  and  broken  along  the  trail,  the  hills  becoming 
higher  and  more  rocky  as  we  approach  the  Cathlapoot'l  river.  Be- 
tween these  pomts  the  trail  crosses  several  branches  of  the  Cathla- 
poot'l. Six  miles  from  Simsik  there  is  a  small  rapid  brook  Gfteen  feet 
wide ;  two  miles  further  on  there  is  another  thirty  teet  wide  and  eighty- 
two  deep ;  and  a  third,  the  Yahkohtl,  eight  miles  beyond,  about  forty 
feet  wide  and  two  and  a  half  deep ;  the  bottoms  of  these  streams  are 
rocky,  and  that  ot  the  Yahkohtl  very  stony;  the  currents  rapid.  They 
run  among  high  hills,  and  have  no  vaUejrs:  They  unite  a  short  distance 
below  the  fords,  the  main  stream  uniting  with  the  Cathlapoot'l  four 
miles  from  its  junction  with  the  Columbia.  Eleven  and  a  naif  miles 
from  the  Yahkohtl  the  trail  crosses  the  Chalacha.  This  river  is  thirty- 
five  feet  wide,  ford  good.  It  receives  two  branches  a  short  distance 
below  the  ford — ^the  fiirst  from  the  southeast,  a  bold  rapid  brook  twenty 
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de;  and  the  other  a  small  rivulet  coming  in  from  the  other  side 
ining  nearly  parallel  to  the  Chalacha,  and  one  and  a  half  or 
lies  from  it.  Thirteen  miles  from  Simsik  is  Mankas  Plain, 
ided  by  hills,  and  more  low  and  swampy  than  the  other  plains 
th.  Six  miles  beyond  the  Yahkohtl  river  is  the  Yahkohtl  JPlain, 
sandy,  undulating  plain,  about  three  miles  lon^.  Five  and  a  half 
)eyond  this  plain  occurs  the  Chalacha  Plain,  lying  between 
ilacha  river  and  the  parallel  rivulet  before  spoken  of.  The 
'  between  Mankas  and  Simsik  is  simply  hilly — hills  higher  near 
er  place.  Between  Mankas  and  the  Yahkohtl  river  there  are 
surp  spurs  of  the  Cascades,  difiering  from  the  other  hills  by 
igher  and  rocky.  They  stretch  off  to  the  east  and  west,  in- 
g  in  altitude  towards  the  east,  but  falling  off  in  the  opposite 
m.  Between  the  Yahkohtl  and  Chalacha  rivers  the  country  is 
ad  hilly,  and,  in  places,  much  broken.  There  is  a  high  spur 
I  along  the  left  bank  of  the  Chalacha  river,  and  the  plain  of  this 
s  entirely  surrounded  by  high  ridges   and  rocky  peaks.    An 

r^rfectly  symmetrical  peak  is  seen  towards  the  northeast  and  at 
of  the  plain  in  that  direction.  Between  Chalacha  and  the 
3oot'l  is  a  high  spur  of  the  Cascade  mountains,  which  runs  along 
bank  of  that  river.  The  ascent  to  it  is  gradual,  and  by  suc- 
hiUs  and  long  slopes,  but  the  descent  is  rocky  and  abrupt,  and 
ous  for  loaded  animals.  The  Cathlapoot'l  is  a  very  bold,  rapid 
unning  about  twenty-6ve  yards  in  its  bed,  but,  judging  from 
d  and  shingle  on  its  banks,  it  evidently  becomes  over  two  hundred 
wide  at  the  ford.  This,  however,  is  not  the  general  character 
)anks,  as  they  usually  are  high  and  well  defined,  preventing  an 
w  at  any  season.  It  is  about  three  feet  deep  at  the  ford,  and 
ttom  is  filled  with  large  water-worn  shingle,  and  makes  the 
difficult  in  so  rapid  a  stream.  Just  opposite  the  ford  the  Spilyeh 
hes  into  it  from  the  north.  Between  Simsik  and  the  Cathlapoot'l, 
e  exception  of  the  small  plains,  the  country  is  well  timbered 
ir,  hemlock,  &c.,  and  the  underbrush  is  very  dense  in  places, 
dder  and  maple  grows  along  the  Yahkohtl  river.  The  soil  is 
Uy  very  good,  and  that  between  Yahkohtl  river  and  plain  will 
re  favorably  with  any  in  the  Territory;  there  is  but  httle  of  it, 
;r.  The  Cathlapoot'l,  at  the  ford,  runs  nearly  west  and  east, 
are  two  mountain  chains  running  along  its  banks,  one  on  either 
he  one  on  the  right  or  northern  bank  is  composed  of  rugged, 
hills,  is  lower  than  the  chain  on  the  south  bank,  is  less  con- 
;,  and  lies  further  back  from  the  river.  Bluffs  and  spurs  from 
ever,  run  up  to  the  river.  To  avoid  these,  the  trail  runs  back 
5r  in  a  northerly  direction  across  the  range  four  and  a  half  miles 
lyeh  Plain.  The  Spilyeh  river  is  crossed  about  a  mile  from  the 
poot'l  at  its  forks,  the  trail  running  up  the  hills  on  the  tongue 
mthem.  One  branch  bears  to  the  northeast,  the  other  to  the 
f  north.  Spilyeh  Plain  is  long  and  narrow.  A  high  range 
intains  border  it  on  the  north  a  short  distance  back,  and  on  the 
B  seen  the  rugged  river  chain  of  hills  that  we  have  crossed. 
I  is  the  last  of  me  plains  which  we  meet  on  the  western  side  of 
luntains,  it  will  be  well  to  remark,  in  this  place,  that,  from  the 
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facts  noted  on  Lieutenant  Hodges's  trip  across  the  mountains  to  Sleila- 
coom,  from  what  we  saw  on  the  route,  and  subsequently  noticed  be- 
tween Vancouver  and  Olympia,  the  entire  country  west  of  ibe 
mountains  is  broken  up  by  these  small  plains  occurring  at  regular 
ixiiervals  here  and  there  throughout  its  whole  extent.  They  aa 
generally  slightly  rolling  and  dry,  and  covered  with  fine  bunch  grasa 
Their  soil   for  the  most  part  is  too  sandy  and  gravelly  to  be  good, 

E articular ly  in  those  which  lie  nearest  the  Sound.      Some  of  them, 
Qwever,  as   Manchas  and  Chalacha,  are   lower  and   swampy,  and 
the  soil  of  such  is  better  suited  for  agriculture.     From  Spilyeh  the 
trail   bears   to  the   east,   over   a  pretty  level  country,    occasionally 
passing  over  spurs  which  come  down  from  the  chain  on  the  left  for 
four  and  a  half  miles,  where  it  again  strikes  the  river,  thence  follows 
the  river  for  two  and  a  half  miles,  and  crosses  to  the  left  bank  to 
a  place  called  by  the  Indians  Lakas.     The  northeastern  branch  of  the 
Spilyeh  is  again  crossed  before  reaching  the  Cathlapoot'l.     There  is  a 
high  range  on  the  left  of  the  trail  on  the  right  bank  of  the  river,  and  the 
qh  lin  crossed  between  the  Cathlapoot'l  and  Spilyeh  plains  ceases  before 
the  trail  again  reaches  the  river.     The  country  between  Spilyeh  and: 
Lakas  is  heavily  timbered  with  spruce,  hemlock,  and  fine  large  cedars. 
From  Lakas  the  trail  follows  the  banks  of  the  Cathlapoot'l,  crossing 
ffom  5ide  to  side  to  avoid  the  bluffs  running  up  to  the  river  Srom  both 
ranges  for  seventeen  miles,  to  Weninepat.      At  this  point  the  river 
bends  from  its  general  east  and  west  course  more  to  the  north,  and 
judging  tiom  the  openings  or  gorges  in  the  mountain  ranges,  (which 
here  become  high  and  heavy,)  it  soon  forks,  one  branch  running  to  the 
northeast  and  the  other  bending  back  to  the  northwest,  and  running  up 
towards  St.  Helens.     Two  and  a  half  miles  from  Lakas  there  is  a  fine 
mountain  brook  coming  in  from  the  north  on  the  right  bank  of  the  river. 
This  stream  is  very  rapid,  twenty  feet  wide  and  eighteen  inches  deep; 
bottom  stony.    Seven  and  a  half  miles  beyond,  the  Noomptnamie  river 
comes  in  on  the  same  bank,  from  the  north,  almost  at  right-^mgles  with 
the  Cathlapoot'l.    There  is  a  large  field  of  lava  between  the  mountain 
brook  just  mentioned  and  the  Noomptftamie  river.     It  is  limited  on  the 
north  by  a  high  rough  range  of  mountains  between  the  trail  and  Mount 
St.  Helens,  running  parallel  to  the  Cathlapoot'l,  and  five  or  six  miles 
back  from  it.     There  are  many  craters  ol  extinct  volcanoes  found  in 
this  field,  and  wide  and  deep  fissures,  formed  by  the  bursting  of  lava 
bubbles  by  cooling  too  suddenly.     A  great  many  large  masses  and 
small  detached  angular  fragments  of  lava  are  scattered  over  the  sur- 
face, and  it  is  rough,  barren,  and  desolate.     There  are  traces,  how- 
ever, of  timber  (spruce)  having  grown  on  it  at  some  time  since  the 
eruption  which  formed  it;  but  fire  has  nearly  removed  them,  a  few 
charred  stumps  and  logs  only  remaining.      This  field  is  narrowed 
towards  the  mouth  of  the  Noomptnamie  by  the  mountain  chain  on  the, 
north.     These  mountains  are  also  basaltic  in  structure.     The  Noomp^ 
narnie  is  forty  feet  wide,  and  from  three  and  a  half  to  four  feet  deep— 
boitom  rough  and  slony.      This  is  one  of  the  boldest  of  mountain 
streanis,  with  a  great  fall  and  very  rapid  current.    The  Cathlapoot'l  has 
also  a  greaier  fall  and  more  rapidity  of  current  for  two  miles  below  the 
mouih  of  the  Noomptoamie.     Between  the  Noomptnamie  and  Wenint- 
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pat  the  trail  passes  over  quite  a  level  country ;  two  spurs  from  the 
range  on  the  right  bank  come  down  to  the  river,  the  one  along  the  east- 
ern bank  of  the  Noomotnamie,  and  the  other  two  miles  beyond.     The 
trail  crosses  over  the  nrst,  and  avoids  the  second  by  crossing  to  the  left 
bank  of  the  Cathlapoot'l,  and  returning  to  the  right  bank  again  above 
this  spur.    The  chain  on  the  south  bank  of  the  Cathlapoot'l  is  very  high 
and  continuous,  and  abrupt  and  broken  on  the  water  declivity,  coming 
down  to  the  water's  edge.   Om  mile  below,  where  the  river  makes  the 
great  bend  to  the  north  at  WRinepat,  this  range  leaves  the  river  and 
runs  off  slightly  to  the  south  of  east.     Another  cross  chain,  however, 
rims  along  nearly  parallel  to  the  river,  and  soon  runs  into  it.     The 
Cathlapoot'l  has  no  valley— cotton-wood  and  balm  of  Gilead  grow  in 
the  lew  places  along  its  banks.     The  country  is  well  timbered  with 
spruce  and  pine ;  between  Lakas  and  Weninepat,  with  spruce,  fir,  pine, 
and  dedar.     The  trail  crosses  the  river  CathiapootU  at  Weninepat  for 
the  last  tiitte,  Jlnd  then  leaves  this  river.     The  last  crossings  of  the 
Cathlapoot'l  are  diagonal,  and  all  its  fords  are  difficult  for  animals,  on 
account  of  the  rapidity  of  the  current  and  the  immense  quantities  of 
large  water-worn  pebbles  on  the  bottom.     The  breadth  of  stream  is 
about  seventy-five  to  eighty  feet,  and  that  of  the  bed,  between  banks, 
from  seventy-five  to  one  hundred  yards.     It  cannot  be  forded  at  high 
water.    Leaving  the  Cathlapoot'l,  the  trail  bears  to  the  southeast  across 
the  river  chain,  which  has  been  running  on  the  left  bank  of  the  river, 
but  lying  back  from  it  at  this  point     This  chain  is  not  sharp  or  very 
rocky,  but  earthy  and  soft,  and  rounded  in  outline,  and  very  high.    The 
ascent  for  the  first  part  is  over  five  plateaux ;  ascent  to  plateaux  abrupt, 
but  not  very  high.     The  last  part  ot  this  ascent  is  made  by  a  long 
winding  stretch  over  the  side  slope  of  the  main  range,  and  is  remarka- 
bly abrupt.     The  descent  to  the  Wahamis,  on  high  rolUug  table-land, 
eight  miles  from  the  Cathlapoot'l,  is  gentle  and  gradual.     Here  is  fine 
mss,  worthy  of  note,  as  it  is  the  first  which  occurs  between  Spilyeh 
rlain  and  this  point.     These  mountains  have  been  turned  over,  so  itiat 
their  appearance  is  bald  and  barren,  and  the  timber,  where  it  occurs, 
is  young  growth  of  pine  and  hemlock.     They  are  remarkable  for  the 
quantity  of  berries  growing  on  them.     Strawberries  and  four  varieties 
of  whortleberries  were  noted.   Berries  are  generally  found  on  any  tract 
of  country  visited  by  fire,  but  they  are  mostly  found  in  the  mountains, 
'  and  seem  to  flourish  best  near  the  summit.     From  Wahamis  the  trail 
bears  south  of  east  for  twenty  miles,  to  Chequoss,  a  point  on  the  high 
mountain  table-land  of  the  chain  running  from  the  mouth  of  the  White 
Salmon  to  Mount  Adams.    The  immediate  country  is  high  rolling,  and 
sometimes  broken,  and  high  ranges  run  off  to  the  right  and  left  of  trail, 
with  bald,  isolated  peaks,  occurring  here  and  there  in  them.      The 
descent  from  the  high  table-land  to  the  Chequoss  is  gradual,  and  there 
are  several  very  high  peaks  in  the  vicinity  of  this  place.     The  Waha- 
mis cre^  runs  to  the  right  and  left  of  trail,  generally  some  distance 
from  iu  and  is  crossed  two  or  three  times ;  it  soon  bears  off  to  the  south- 
east, and  is   one  of  the  principal  b^ranches  of  the .    Eleven 

and  a  half  miles  from  Wanamis  there  are  some  low,  wet  prairies  on  left 
of  trail  Yawakamisi  and  are  drained  by  small  streams  crossing  the- 
11 
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trail  in  basaltic  ravines,  and  emptying  into  the  Wahamis ;  there  ar^ 
two  fine  brooks  between  Yawakamis  and  Chequoss,  also  branches  of 
the  White  Salmon.  There  are  lakes  on  the  table-land  near  Chequoss. 
The  country  between  Yawakamis  and  Chequoss  is  more  basaltic,  and 
there  are  frequent  occurrences  of  craters,  some  of  which  are  very  deep; 
and  basaltic  columns,  which  have  yielded  to  time  and  the  atmosphere, 
are  crumbled  into  huge  irregular  masses.  The  lower  table-lands  are 
well  timbered  (where  they  have  not  be^  burnt  over  by  fire)  with  fir, 
spruce,  and  pine ;  but  the  higher  ones  are  too  elevated  for  flourishing 
vegetation,  and  are  only  covered  in  patches  with  a  few  dwarf  fir  trees 
and  stunted  pines.  The  fir  and  hemlock  are  generally  replaced  by 
pine  on  the  summits  of  mountains  and  other  elevated  positions,  the 
former  flourishing  best  and  growing  larger  in  the  low  countries  and 
along  the  streams.  The  latitude  of  Chequoss  is  north  45°  56',  the  lon- 
gitude is  west  121°  23'  11";  variation  of  needle  is  east  16°  5'  34". 
From  a  high,  elevated  point,  one  mile  west  of  Chequoss,  a  fine  view  of 
the  Cascade  mountains  presents  itself.  From  this  point  I  was  able  to 
get  a  pretty  accurate  plan  of  the  mountains  and  the  general  lay  of  the 
chains.  From  this  point  Mount  Rainier  bears  north  1°  west,  and  is 
about  sixty-two  miles  distant  in  a  direct  line.  Mount  St.  Helens  bears 
north  46°  west  about  forty  miles  off.  Mount  Adams  bears  north  40° 
east  at  the  distance  of  twenty-ibur  miles.  Mount  Hood  bears  south  9® 
30'  east.  Mount  Jefferson  south  45'  east.  There  appears  to  be  one 
continuous  high  range  running  fi-om  near  the  Cascades  of  the  Columbia 
north  to  St.  Helens,  and  proceeding  on  to  the  northeast,  connecting  this 
mount  with  Mount  Rainier.  There  seems  to  be  a  lower  point  in  this 
connecting  range  just  north  ot  Mount  St.  Helens,  as  if  some  river, 
emptying  into  the  Sound,  passed  through  it.  It  is  not  a  gorge,  how- 
ever, and  there  are  five  distinct  parallel  ranges  running  into  Mount 
Rainier,  and  lying  between  Chequoss  and  St.  Helens.  A  second  main 
range  commences  about  the  mouthof  the  White  Salmon  river,  and  runs 
up  to  Mount  Adams,  and  continues  on  to  the  northward,  connecting 
Adams  with  Rainier.  A  third  chain  commences  at  the  mouth  of  the 
Klikatat  river,  a  light  fork  of  which  runs  up  to  Mount  Adams  on  the 
north,  and  the  heavier  chain  bears  off  to  the  north  of  east,  and  pro- 
ceeds to  the  mouth  of  the  Yakima.  The  eastern  branches  of  the 
Klikatat  river  head  in  this  last  range. 

Chequoss  is  on  the  second  chain  from  the  White  Salmon  river  north 
to  Mount  Adams.  There  are  several  sharp  needle-points  to  the  south 
of  Mount  Rainier,  and  the  mountains  in  that  vicinity  are  very  irregular 
and  thrown  together  in  every  variety  of  manner.  There  is  also  a  curious 
cathedral-shaped  mountain  to  the  south  of  Mount  Adams,  on  the  chain 
leading  to  Chequoss.  Looking  towards  the  south,  there  are  four  par- 
allel ranges  between  Chequoss  and  Mount  Hood ;  and  thence,  allowing 
one  of  these  to  be  the  river  chain,  on  its  southern  bank,  we  have  three 
ranges  between  Chequoss  and  the  Columbia.  The  intervening  country 
betwjeen  these  chains  is  mountainous;  in  some  places  rough  and  broken, 
in  others  high  rolling  table-land. 

From  Chequoss  the  trail  bears  north  of  east  for  fourteen  miles  to 

the  Hoolhoolse  river,  descending  the  whole  distance — abrupt  descent 

in  Grst  two  and  a  quarter  miles,  ibe  leslof  ihe  distance  being  gradual. 
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There  is  a  small  lake,  a  quarter  of  a  mile  long,  in  a  lava  district  at 
the  foot  of  the  abrupt  descent,  and  on  the  left  of  the  trail.  It  is  sur-^ 
rounded  by  a  large  growth  of  cotton  and  poplar. 

The  main  branch  of  the  Khkatat  river  comes  in  from  the  north,  and 
crosses  the  trail  four  miles  beyond  the  lake.     This  stream  is  bold  and 
rapid,  thirty  feet  wide  and  two  deep— fording  good.  This  stream  may 
at  one  time  have  been  a  branch  of  the  Nikepun.     As  the  country  de- 
scends towards  the  Hoolhoolse,  from  it  and  an  old  dry  bed  is  fre- 
quently crossed  by  the  trail  between  these  points.     The  last  five  or  six 
miles  of  this  dry  channel  before  reaching  the  Hoolhoolse  is  basaltic, 
the  basalt  arching  the  channel  and  making  it  subterranean — depth  of 
the  key  of  the  arch  from  four  to  six  feet,  and  bottom  of  channel  from 
twenty- five  to  thirty  feet  below  the  surface.     The  arch  has  fallen  in  in 
places,  forming  natural  shafts  at  irregular  intervals,  by  which  you  are 
enabled  to  trace  on  the  surface  the  course  and  direction  of  the  channel 
underground.     The  Indians  have  a  curious  tradition  concerning  this 
subterranean  passage.     Once  upon  a  time  a  great  chief  of  the  "  Elip- 
tillicum"  had  a  wife  who  was  changed  into  a  mouse  at  his  request  by 
one  of  the  learned  medicine  men  of  the  time,  as  a  just  punishment  for 
some  misdemeanor  or  other  that  the  women  of  those  days  were  always 
committing.  But  the  woman's  soul,  not  profiting  by  the  lesson  of  trans- 
migration, must  still  work  mischief  under  another  covering ;  and  ac- 
cordingly, in  a  very  rebellious  mood,  she  endeavors  to  undermine  the 
aioresaid  chief's  dominions.    These  caves  were  the  result  produced  by 
her  spite.     With  all  due  deference  to  the  EliptiUicum,  we  may  con- 
clude, however,  that  its  cause  was  volcanic  eruption — ^the  lava  overrun- 
ning an  existing  stream,  and  suddenly  cooling,  the  waters  of  the  stream 
being  forced  into  another  channel. 

There  is  a  low  chain  of  mountains  stretching  oflP  from  Chequoss 
along  the  right  of  the  trail,  and  from  two  to  three  miles  from  it,  and 
continues  on  towards  the  east.     The  Hoolhoolse  rises  in  this  chain. 

The  country  is  very  rough  and  mountainous  on  the  left  of  the  trail, 
south  of  Mount  Adams;  but  none  of  the  spurs  come  down  to  it  until 
after  we  have  crossed  the  Nikepun,  about  four  miles  beyond  the  Hool- 
hoolse, where  a  pretty  high  range  runs  to  the  southeast. 

From  Chequoss  the  country  is  heavily  timbered  up  to  the  branch  of 
the  Klikatat.  From  that  river  to  the  Hoolhoolse  there  is  open  pine  for- 
est, fi"ee  from  underbrush  and  covered  with  fine  bunch  grass. 

From  Hoolhoolse  the  trail  bears  south  of  east  for  nine  miles  to  Tahk 
plains.  The  Nikepun,  a  rapid  mountain  stream,  is  crossed  three 
miles  from  the  Hoolhoolse.  The  latter  is  a  branch  of  it.  The  Nike- 
pan  is  thirty-five  feet  wide,  and  three  deep — bottom  rocky.  One  mile 
oeyond  this  river  is  the  range  running  southeast  from  Mount  Adams. 
Thus  far  the  trail  is  over  very  level  country,  covered  with  open  fine 
limber  of  small  growth  and  bunch  grass — no  underbrush.  The  re- 
mainder of  the  distance  to  Tahk  plain  is  over  this  range,  which  is  more 
heavily  timbered;  and  the  trail  crosses  two  small  branches  of  the 
Nikepun  heading  in  this  range.  The  first  ascent  is  long  and  abrupt ; 
the  rest  is  broken  and  rolling.  The  timber  on  the  last  two  miles  is 
more  open. 
A  range  of  high  hills  borders  Tahk  plain  on  the  east,  spurs  o(  nvVvVcV 
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put  down  to  it ;  but  the  range  between  the  Nikepun  and  this  plain  is 
the  last  which  connects  with  the  main  range.  On  the  west  it  is  limited 
by  high  hills  which  come  down  from  Mount  Adams.  This  plain  is  ten 
miles  long,  and  from  one  to  three  miles  wide.  There  is  a  marshy  lake, 
a  mile  and  a  half  long,  in  it,  and  a  branch  of  the  Wah-wuk-chic  leading 
from  it,  and  running  to  the  northeast.  This  plain  is  low  and  wet  ia 
many  places,  and  gives  evidence  of  being  partially,  if  not  entireh, 
under  water  during  the  wet  season.  From  Tahk  the  trail  bears  norlD- 
east  for  thirty-seven  miles,  to  the  Sahpenis,  a  branch  of  the  Yakima. 
For  twelve  miles  the  trail  lies  over  Tahk  plain  and  a  slightly  undulating 
country,  but  not  hilly.  A  little  loose  lava  rock  is  occasionally  found  on 
the  surface. 

Here  the  Wah-wuk-chic  crosses  the  trail.  The  Wah-wuk-chic  has 
no  valley,  and  is  reached  by  an  abrupt  descent.  The  river  is  about 
seventy  feet  wide  at  the  ford,  and  two  and  a  half  feet  deep— bottom 
sandy,  current  rapid,  rough  rapids  just  above  and  below  crossing.  A 
spur  from  the  Cascades  comes  down  along  the  northern  side  of  the 
river,  and  intersects  the  range  of  hills  running  north  and  south  on  the 
east  side  of  Tahk  plain.  For  two  miles  from  the  Wah-wuk-chic  the 
country  is  rough  and  broken,  and  ascends  over  two  abrupt  hills  to  a 
high  undulating  table-land  beyond.  The  divide  or  highest  part  of  this 
table-land  is  about  fifteen  miles  from  the  Wah-wuk-chic,  w^here  occur 
some  very  large  boulders  of  basalt. 

From  this  ridce  to  the  Sahpenis  the  country  is  more  rough  and 
broken,  and  an  aorupt  and  deep  ravine  runs  along  the  left  of  the  trail, 
in  which  is  a  branch  or  fork  of  the  Sahpenis  coming  in  from  the  south- 
west. The  other  fork  comes  in  from  tne  northwest  through  a  similar 
ravine.  Two  small  brooks  are  crossed  between  the  Wah-wuk-chic  and 
the  dividing  ridge.  This  ridge  or  range  runs  off  to  the  northeast,  along 
the  right  oi  the  trail.  Leaving  the  Sahpenis  at  the  forks,  the  trail  runs 
back  Irom  the  main  stream  and  bears  northeast  over  a  basaltic  broken 
spur,  until  it  reaches  the  Sahpenis  by  a  gradual  descent  seven  miles 
beyond.  There  is  a  great  deal  of  loose  angular  lava  on  this  spur;  the 
timber  becomes  more  scattering  and  scrubby,  and  ceases  three  miks 
beyond  the  forks;  this  is  the  eastern  limit  of  the  pine  timber.  The 
Sahpenis  runs  on  the  left  of  the  trail,  gradually  approaching  it  in  a 
basaltic  cafion  with  almost  perpendicular  sides.  The  basalt  m  these 
walls  is  columnar.  A  range  of  high  bleak  hills  (the  continuation  of 
the  divide)  is  on  the  right  of  the  trail,  and  about  two  miles  from  it.  For 
the  last  five  miles  the  country  is  rough,  broken,  barren,  God-forsaken, 
and  desolate.  Off  to  the  southeast  it  presents  the  same  dreary,  desolate 
appearance.  From  Wah-wuk-chic  river  to  the  forks  of  the  Sahpenis 
the  country  is  covered  with  open  pine  woods,  timber  large,  and  no 
underbrush  j  fine  grass  grows  m  the  woods  throughout  this  distance. 
The  Sahpenis  is  thirty-five  feet  wide  and  two  feet  deep,  ford  good ; 
this  river  has  no  valley  at  or  above  the  ford,  but  the  basaltic  spur 
ceases  on  the  left  bank  half  a  mile  below,  and  the  valley  widens  out 
into  a  low,  sandy,  gravelly  plateau  several  miles  wide. 

A  second  streani,  the  Simkwee,  comes  into  this  valley  from  the 
northwest,  and  unites  with  the  Sahpenis  four  miles  below,  forming  the 
Pises  river*    The  distance  between  these  streams  alopg  the  trail  is 
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Qiles.  The  intermediate  country  is  filled  with  arroyas,  and  has 
learance  of  being  swept  over  in  the  wet  season.  Its  soil  is  very 
and  gravelly;  wild  sage  and  wild  rye  grow  upon  it.  A  little 
wood  and  maple  grow  in  the  valley  of  the  Simkwee,  and  some 
preading  and  scrubby  white-oak  alone  the  banks  of  the  Sah- 

The  Simkwee  is  twenty-five  feet  wide  and  eighteen  inches  or 
)t  deep ;  current  rapid: — ford  good.  From  the  crossing  of  the 
ee  the  trail  runs  nearly  north  for  eight  miles,  to  the  Atahnam, 
g  a  spur  running  to  the  east  This  spur,  and  the  one  before 
ig  the  Sahpenis,  are  the  first  of  a  series  of  radiating  spurs 
run  off  to  the  east  from  the  main  range  of  the  Cascade  mount- 
between  and  separating  the  several  branches  of  the  Yakima, 
spurs,  or  ranges,  proceed  to  the  eastward  far  beyond  the  trail, 
1  off  and  lose  themselves  in  the  wide,  worthless  sage  barrens 
he  ColumBia  river.  This  is  a  high,  barren,  and  basaltic  spur ; 
pe  towards  Simkwee  and  the  summit  being  perfectly  covered 
larp,  angular  fragments  of  loose,  broken  lava  of  all  sizes,  ren- 

the  travelling  hard  upon  animals.  The  slope  towards  the 
m  is  more  earthy;  ascent  and  descent  abrupt.  The  Atah- 
a  rapid  stream,  forty  feet  wide  and  two  and  a  naif  deep.  The 
m  has  a  valley  of  one  quarter  to  half  a  mile  wide  at  the  ford, 

river  is  very  crooked,  and  cuts  it  up,  by  its  transverse  cross- 
ito  small,  worthless  patches.  There  are  columnar  basaltic 
m  each  side  of  it  about  thirty  feet  high,  with  high,  rutted, 

and  sandy  hills  piled  on  top  of  them.     From  the  ford  the  trail 

0  the  east  through  the  valley  for  three  miles,  to  the  Atahnam 
.  Up  to  this  pomt  the  valley  is  similar  to  that  described  at  the 
ut  below  it  the  basaltic  walls  cease  as  the  valley  widens  out. 

1  the  trail  runs  nearly  north  for  about  thirty-seven  miles,  to 
,  on  the  Yakima,  crossing  the  Kwiwichess,  Nahchess,  We- 
ld Entinum,  at  intervals  of  seven,  ten,  seventeen,  and  twenty- 
liles,  respectively.     Between  the  mission  and  the  Kwiwichess 

a  high  spur  almost  destitute  of  vegetation,  and  covered  with 
;e  fields  of  small,  broken  lava ;  ascent  and  descent  pretty  abrupt, 
J  top  or  summit  is  a  rolling,  broken  plateau.  The  Kwiwichess 
ill  brook,  from  ten  to  fifteen  feet  wide;  it  forks  a  quarter  of  a 
ove  the  ford.  Its  valley  is  a  sort  of  basin,  surrounded  and  ter- 
I  by  the  mountain  on  the  west,  and  about  three  miles  from  the 
id  widening  towards  the  east  until  it  reaches  the  Yakima.  A 
How  and  aspen  grow  upon  its  banks,  and  there  is  good  grass 
alley.  A  sharp  spur  of  the  Cascades  rutre  between  the  Kwi- 
;  and  the  Nahchess.  Many  large  masses  of  crumbling  colum- 
alt  occur  upon  it.  The  trail,  however,  is  good.  The  descent 
Vafachess  valley  is  quite  abrupt  and  rocky.  Fine  grass  grows 
is  range.  The  valley  of  the  Nahchess  is  from  two  to  three 
ide  at  the  point  of  crossing  it,  but  widens  towards  its  junction 
e  Yakima.  It  is  very  much  cut  up  by  the  crookedness  of  the 
Wild-cherry  scrub,  cotton-wcJod,  balm  of  Gilead,  and  aspen, 
x)n  its  banks.  The  river  is  seventy  feet  wide,  but  is  one  nun- 
rds  wide  at  this  point  in  the  rainy  season ;  it  is  three  feet  deep, 

bottom  is  filled  with  water-worn  pebbles;  current  Tap\A^  V\\iv 
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great  fall.  In  the  hills  on  the  north  of  the  valley  of  .this  river  is  white, 
stratified  sandstone.  The  country  between  this  river  and  the  Wenass 
is  over  a  high,  rolling  table-land,  covered  with  grass,  and  with  less 
rock  and  lava  upon  it  than  on  the  other  spurs  crossed.  The  valley  of 
the  Wenass  is  a  mile  wide.  Like  the  valleys  of  all  the  Yakima's 
branches,  it  widens  towards  its  junction  with  that  river,  and  narrows 
towards  the  mountains,  the  intermediate  spurs  betwen  streams  closing 
upon  the  valleys  towards  the  main  mountains,  reducing  them  virtually 
to  nothing.  The  Wenass  is  twenty  feet  wide,  eighteen  inches  deep ; 
bottom  strong,  current  rapid.  Wild-cherry  scrub,  aspen,  cotton-wood, 
balm  of  Gilead,  and  willow  of  small  growth,  are  found  upon  its  banks. 
Cactus  is  found  in  this  valley,  and  in  that  of  the  Nahchess.  The 
country  between  the  Wenass  and  Yakima  is  a  high,  barren,  broken, 
basaltic  table-land,  and  is  mostly  destitute  of  any  kind  of  vegetation. 
Immense  fields  of  broken  lava,  sharp  and  angulaf,  occur  upon  it. 
The  Emptenum,  a  small  stream  ten  feet  wide,  runs  through  it  in  a 
deep  canon  about  ten  miles  from  Wenass.  The  descent  to  and  ascent 
from  this  stream  are  made  through  ravines.  In  the  ravine  or  defile  on 
the  northern  bank  there  are  some  very  fine  specimens  of  pentagonal 
basaltic  columns,  with  convex  and  concave  ends.  The  descent  to  the 
Yakima  is  through  a  similar  defile.  This  is  the  highest  spur  crossed 
since  doubling  Mount  Adams,  and  is  highest  between  the  Wenass  and 
Emptenum.  The  Yakima  cuts  through  this  range,  in  a  gorge,  about 
six  miles  below  the  point  at  which  the  trail  crosses  this  river.  The 
Ketttas  plain  is  a  high,  rolling,  basin-shaped  plateau,  lying  mostly  on 
the  northern  side  of  the  Yakima.  It  is  surrounded  by  high  mountains 
on  the  north  and  south,  the  northern  chain  being  about  eight  miles  from 
the  river,  and  the  southern  range  being  the  one  crossed  between  the 
Emptenum  and  the  Yakima.  These  chains  unite  fifteen  miles  below 
the  ford,  and  terminate  the  plain  in  that  direction.  After  uniting,  they 
run  to  the  east,  towards  the  Columbia  river,  in  a  high  range.  To  the 
westward  the  valley  extends  about  six  miles,  and  then  ceases.  The 
Wahnum,  a  bold  mountain  stream,  comes  firom  a  gorge  in  the  northern 
range  nearly  north  of  the  ford,  and,  bending  to  the  east,  crosses  the 
Ketetas  plain  and  unites  with  the  Yakima  near  the  point  where  the 
latter  river  pierces  the  southern  spur.  A  second  stream,  a  rivulet  four 
feet  wide,  comes  from  this  same  northern  range  further  to  the  east, 
and,  running  through  the  plain,  unites  with  the  Nahnum  near  its 
mouth.  There  is  a  stream  also  from  the  southwest,  heading  in  the 
southern  range,  and  empties  into  the  Yakima  by  its  several  mouths 
just  above  and  beJpw  the  ford.  A  small  strip  of  this  plain  along  the 
river  is  low,  and  produces  good  grass;  the  other  portions  are  basaltic 
plateaux,  covered  with  loose  lava,  or  else  they  are  sand}^  barren,  sage 
deserts,  cut  up  with  arroyas,  and  unfit  for  cultivation. 

The  Yakima  river  has  a  narrow  valley  for  about  ten  miles  of  its 
course  on  the  southern  bank,  opposite  Ketetas  Plain.  Six  miles  of  this 
narrow  valley  extend  westward  from  Ketetas  to  the  mouth  of  the 
Ptehnum,  a  stream  on  the  right  bank  from  the  southwest.  Above  the 
mouth  of  this  river  there  is  no  open  valley.  A  pretty  fair  trail  is 
found,  however,  on  either  bank,  by  passing  over  low  hills  and  light 
spurs,  for  forty  miles  from  Ketetas  to  the  forks,  when  the  Kahchess 
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and  Lairtiise  tmhe  to  form  the  main  river.  The  pine  timber  com- 
mences (as  you  go  westward)  five  miles  above  the  Ptehnum,  and  the 
country  is  timbered  thence  to  the  forks  with  open  pine  woods,  and  no 
underbrush.  Beyond  the  forks  the  timber  becomes  more  large  and 
heavy,  and  the  underbrush  very  dense.  There  are  high  ranges  on 
both  sides  of  the  river,  a  little  back  from  it,  up  to  the  forks,  beyond 
which  the  mountains  become  very  high. 

The  principal  branches  of  the  Yakima  on  the  right  bank  above  Ket- 
etas,  are  the  Ptehnum  (already  spoken  of)  and  the  Wahnoowisha, 
which  come  in  five  miles  below  tne  forks.  The  principal  northern 
branches  are  the  Schwock,  Yannoinse  and  Samahma,  their  junctions 
being  at  distances  of  seventeen,  twenty-one,  and  twenty-six  miles 
respectively  above  the  ford  at  Ketetas.  The  Yaiinse  .h^ads  in  Lake 
Kitchelus,  near  the  Snoqualme  Pass  of  the  main  range.  The  Kah- 
chess  river  is  but  a  short  crooked  stream,  carrying  off  the  waters  oi 
two  large  lakes.  The  first  of  these.  Lake  Kahchess,  occurs  on  the 
river  four  or  five  miles  above  its  mouth,  and  is  eight  miles  long,  and  from 
one  and  half  to  two  miles  broad  ;  one  mile  above  it,  and  connected 
with  it  by  a  shallow,  sluggish  stream,  seventy  feet  wide,  is  Lake  Pilwal- 
las.  This  lake  is  six  miles  long,  and  from  one-half  to  one  mile  broad. 
Several  mountain  torrents,  but  no  large  streams,  enter  these  lakes. 
They  are  very  deep,  but  no  exact  soundings  were  taken  for  want  of  a 
line  of  suflScient  length.  There  is  a  large  lake  on  the  Samahma  river, 
eight  miles  above  its  junction  with  the  Columbia.  This  lake,  Kleal- 
lum,  is  seven  miles  long,  and  from  one  to  three  miles  broeid.  The 
Samahma  at  its  head  is  a  bold  mountain  stream  in  character,  and  is 
about  fifty  feet  wide  one  mile  above  the  head  of  the  lake.  All  of  these 
lakes  are  embosomed  in  and  entirely  surrounded  by  mountains,  heavily 
timbered  with  fir,  pine,  and  cedar.  The  mountains  around  Pilwaltas 
particularly  are  very  sharp  and  rugged  granitic  peaks,  some  of  which 
are  round  and  bald,  and  others  needle-shape  in  structure.  The 
Samahma  river  below  the  lake  is  sixty  feet  wide  and  very  crooked 
and  rapid.  The  Yannoinse  and  Schwock  are  streams  thirty  feet 
wide,  with  rapid  currents  and  rocky  bottoms.  The  Yakima  is  from 
eighty  to  one  hundred  feet  wide,  and  the  ford  at  Ketetas  is  shallow  and 
good.  It  is  usually  from  three  to  five  feet  deep,  and  fording  impracti- 
cable at  high  water.  After  leaving  Ketetas  plain,  the  Yakima  bends  to 
the  south  until  it  receives  the  waters  of  the  Atahnam,  and  then  turns 
again  to  the  east,  and  runs  generally  in  that  direction  to  its  junction 
wiih  the  Columbia,  about  twenty-miles  above  Wallah- Wallah.  Mr. 
George  Gibbs,  who  followed  this  river  to  its  mouth,  reports  that  the  valley 
is  continuous  below  the  Atahnam,  and  firom  six  to  ten  miles  wide  to  within 
a  short  distance  of  the  Columbia,  where  it  is  cut  off  by  a  range  of  low 
hills  running  nearly  parallel  to  the  latter.  It  is  uniformly  barren,  except 
a  few  small  spots  along  the  margin,  which  are  overflown  by  the  fresh- 
ets. The  basalt  continues  to  the  Columbia.  Bunch  grass  grows  only 
upon  the  hills,  the  low  sandy  plateau  being  covered  with  wild  sage. 
Cotton-wood  grows  upon  the  banks  as  far  down  as  the  mouth  of  the 
Pisca,  below  which  there  are  only  a  few  willow  bushes.  The  country 
on  the  Columbia  at  the  mouth  of  the  Yakima  is  a  sandy  desert  covered 
with  sage.     The  banks  of  the  Columbia  have  a  uniform  height  of  about 
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thirty  feet  above  the  river.    All  the  country  north  of  the  Taldma,  be-r. 
tween  that  and  the  Columbia,  must  be  more  or  less  mountainous  or 
high  and  broken  table-land,  as  the  spurs  between  the  branches  of  the 
Yakima,  coming  out  from  the  main  range,  unite  to  the  east  of  that  river 
along  its  southern  bend,  and  run  off  together  in  a  rough  broken  chaa 
towards  the  Columbia.    Leaving  Ketetas  on  the  Yakima,  the  trail  bears 
to  the  east  of  north  for  sixteen  miles  to  the  top  of  the  divide,  and  thence 
eighteen  and  a  half  miles  to  the  west  of  north  to  the  mouth  of  the  We» 
natsapam  river.    For  eight  miles  the  trail  lies  across  Ketetas  plam  to 
the  gorge  from  which  the  Nahnum  comes  from  the  mountains,  and 
crosses  the  Nahnum  at  this  point.     This  river  is  rapid  and  stony,  about 
thirty  feet' wide.     There  is  a  fall  of  three  feet  upon  it  two  miles  below 
the  ford.     Here  we  commence  the  ascent  of  the  divide  between  the 
Yakima  and  the  Columbia.     The  Nahnum  runs  for  several  miles  from 
the  gor^e  along  the  left  of  the  trail  in  a  veiy  deep  cailon,  and  then 
leaves  it,  bearing  to  the  northwest.      To  the  top  of  the  divide  the 
ascent  is  gradual  except  in  places,  and  the  country  is  rough  and  basal- 
tic, with  a  great  deal  of  loose  broken  lava  upon  the  surface.  .  This  sper 
is  timbered,  but  the  trees  do  not  extend  to  the  east  beyond  one  or  two 
miles  from  the  crossing,  and  then  only  in  strips  and  points ;  timber, 
pine,  and  open  for  the  most  part.    Just  before  reaching  tb^  divide,  the 
trail  crosses  two  small  rivulets,  the  heads  of  the  streams  running 
through  Ketetas  plain  to  the  east  of  the  Nahnum.     The  top  of  the 
range,  which  is  higher  than  the  other  spurs,  is  comparatively  level  fat 
several  miles,  and  has  small  ponds  and  swampy  places  on  it.     Owing 
to  this  flat,  level  character,  the  trees  upon  it  are  not  seen  from  either 
the  Yakima  or  Columbia,  the  range  presenting  a  bare,  barren,  desolate 
kx)k.     From  the  summit  a  sharp  angular  range  of  snow  mountains  is 
seen  off  to  the  left  of  the  trail,  and  commencing  between  the  summit  and 
the  Columbia,  run  off  towards  the  northwest.    Mount  Stuart  is  the 
most  prominent,  and  is  nearest  the  Columbia.  *  The  Samahma,  Yan* 
noinse,  Schwock  and  Nahnum  branches  of  the  Yakima,  and  the  Skilkan- 
tin,  a  branch  of  the  Columbia,  and  several  branches  of  the  Wenatsa- 
pam  river,  head  in  these  snow  mountains.     The  descent  from  the  spurs 
18  by  plateaux — that  of  the  first  four  being  abrupt  and  rocky.     The 
j^ine-timber  ceases  about  four  miles  before  reaching  the  Columbia.   The 
bkilkantin,  a  stream  twenty  feet  wide,  rapid  and  slony,  is  crossed  two 
miles  above  its  mouth,  and  the  trail  crosses  two  of  its  small  branches 
in  the  descent  from  the  divide.     Follow  this  stream  from  the  ford  to 
the  Columbia,  and  then  turn  up  tlie  banks  of  that  river.     The  range  we 
have  just  crossed  runs  along  the  river  below  the  point  at  which  we 
struck  it,  and  bluff  up  to  the  water.     Above  this  point,  the  range  keeps 
back  from  the  river  on  the  left  of  the  trail,  and  strikes  the  Wenatsa- 
pam  two  miles  above  its  mouth.     Betwewi  the  range  and  the  river, 
there  is  a  low  sandy  plateau  covered  with  sage  and  inunense  masses  of 
gneiss  rock  and  granite  boulders.     There  is  «3so  some  sandstone  at  Ae 
P®|"t  wJ^ere  the  trail  turns  up  the  Columbia.     This  sandstone  is  soft, 
and  has  been  worked,  by  the  action  of  the  water  and  the  atmoM)here, 
into  curious  and  fantastic  shapes. 

Two  pillars  of  this  rock  stand  side  by  side,  out  upon  the  plateau, 
between  the  range  and  the  river,  and  are  peculiar  from  their  formic 
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isolated  position,  and  the  curious  water- worn  holes  through  their  tops. 
The  Inaians,  as  usual,  have  some  tradition  about  them  concernmg 
somebody's  clouchman,  but  it  simply  resolves  itself  into  the  old  story 
of  Lot's  wife  and  the  pillar  of  salt.  I  wonder,  after  all,  if  the  old 
patriarchs,  in  their  nomadic  days,  were  anything  better  than  the  Indians 
of  the  present  time,  and  if  the  story  of  Lot  and  his  inquisitive  wife 
did  not  come  down  before  the  time  of  Cadmus,  much  after  the  fashion 
of  the  humble  tradition  of  these  poor  savages  about  two  lone  sand 
pillars  on  a  desert.  The  counti*y  on  the  opposite  side  of  the  Columbia 
presents  a  very  desolate  and  barren  look.  It  is  a  high,  broken  plateau, 
covered  with  fields  of  broken  lava  for  miles  in  extent,  which  give  the 
country  the  black,  barren  appearance  of  having  been  burnt  over  by 
fire.  There  is  a  higher  bluff  on  this  same  side  of  the  river  opposite 
the  mouth  of  the  Wenatsapam,  "which  runs  off  to  the  northenst  in  a 
rough,  barren  chain.  A  chain  on  the  right  bank  of  the  river  com- 
mences in  a  similar  bluff,  a  mile  and  a  half  from  the  river,  and  nearly 
the  same  distance  above  the  Wenatsapam,  and,  running  along  the 
Columbia,  closes  in  on  this  river  about  five  or  six  miles  above.  The 
country  between  this  range  and  the  river  is  a  low  plateau,  sandy  and 
barren,  covered  with  wild  sage.  The  Wenatsapam  has  no  valley,  and 
runs  among  the  hills  towards  the  main  mountains  on  the  west.  This 
river  is  about  seventy-five  feet  wide  and  three  feet  deep ;  ford  good. 
A  little  cotton-wood  grows  upon  its  immediate  banks..  The  trau  fol- 
lows up  the  right  bank  of  the  Columbia,  fi'om  Wenatsapam,  for  sixty 
miles,-  to  Fort  Okinakane,  crossing  the  En-te-al-kwu,  Che-lum,  Me- 
thow,  and  Okanagan  rivers,  all  branches  of  the  Columbia.  The  coun- 
try along  the  trail  throughout  this  distance  is  similar  in  character. 
The  river  has  no  valley;  the  bluffs  or  river  ranges  on  both  banks 
coming  down  close  to  it,  so  that  the  trail  is  constantly  crossing  high 
plateaux,  or  passing  over  sharp  bluffs  running  down  to  the  water'^ 
edge.  Some  of  these  bluffs  are  rough  and  stony,  and  very  dangerous 
to  pass,  with  immense  granite  precipices  several  hundred  feet  high 
overhanging  the  trail.  The  most  difficult  of  these  passages  are  found 
along  the  river  for  a  distance  of  six  or  seven  miles  after  crossing  the 
En-te-at-kwu  river.  There  are  low  plateaux,  narrow  and  wedge- 
shaped,  generally  found  at  the  junction  of  all  the  larger  streams,  lying 
between  these  streams — the  river  range  and  the  Columbia.  At  such 
places  the  range  lies  back  a  short  distance  from  the  river,  but  soon 
closing  on  it  again.  There  is  little  or  no  timber  along  the  Columbia — 
a  few  straggling  pines,  or  patches  of  them,  only  occurring  at  intervals 
here  and  there.  The  left  or  opposite  bank  of  the  river  is  in  every  way 
similar.  It  is  possible  that  timber  grows  upon  the  high  table-land  on 
top  of  the  ridge  on  the  right  bank  of  the  river,  but  it  cannot  be  seen 
from  below,  except  occasionally  through  gorges.  The  Columbia  is 
generally  from  800  to  500  yards  wide,  apparently  very  deep,  and  the 
current  is  usually  very  rapid,  and  in  some  places  rough.  The  rise  in 
the  wet  seasons  is  about  twenty  feet,  judging  from  the  high-water 
mark  on  the  banks  and*  on  the  trees.  These  small  runs  or  spring 
branches  empty  into  the  Columbia  about  six  miles  above  Wenatsa- 
pam, and  the  En-te-at-kwu  comes  in  about  six  miles  above  them.  One 
of  the  low  plateaux  spoken  of  is  found  at  the  mouth  of  this  river  a&et 
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crossing  it.  It  is  entirely  made  up  of  gravel  and  water-worn  shingley 
and  covered  with  granite  boulders ;  it  is  barren,  and  on  its  upper  end 
is  a  patch  of  scrubby  pines.  The  En-te-at-kwu  is  very  rapid,  bottom 
rough  and  filled  with  water-worn  stones.  It  is  thirty-five  feet  wide 
and  two  feet  deep.  The  spurs  coming  in  very  close  to  the  river  above 
the  En-te-at-kwu,  it  is  found  necessary  to  avoid  them  about  eight  miles 
above  that  river,  passing  around  them  on  the  high  land  above.  In  the 
wet  season  it  is  necessary  to  turn  off  even  before  reaching  this  point, 
as  the  trail  passes  for  the  last  two  miles  just  along  the  water's  edge. 
The  trail  passes  up  to  the  high  land  through  a  gorge  formed  by  a  small 
mountain  brook,  and  again  comes  back  to  the  river  about  thirteen 
miles  above.  Two  other  small  spring  branches  enter  the  Columbia 
about  two  miles  below  this  point.  The  mouth  of  the  Chelan  is  ten 
miles  above  it.  The  country  on  the  top  of  the  range  is  rough  and 
broken,  and  the  river  chain  is  intersected  by  several  cross  chains  run- 
ning nearly  east  and  west.  There  is  pine  and  fir  on  the  top  of  this 
table-land,  and  there  is  no  indication  of  it  on  the  left  or  eastern  bank, 
except  a  few  scattering  trees  on  the  margin  of  the  river ;  we  may  lake 
the  Columbia  as  the  eastern  limit  of  timber  along  this  part  of  its  course. 
Five  miles  after  leaving  the  river  the  trail  strikes  tne  edge  of  Che- 
lan lake,  and,  following  it  for  several  miles,  crosses  the  Chelan 
river  at  the  point  where  the  lake  debouches  into  it.  The  river  is 
seventy  feet  \^de  and  three  feet  deep ;  its  length  to  the  Columbia  is 
about  three  miles;  it  becomes  a  perfect  torrent,  and  is  very  crooked. 
About  eight  miles  of  the  lake  is  seen  lying  nearly  east  and  west.  Be- 
yond that  it  turns  more  to  the  northwest,  and  is  hidden  behind  the 
mountains.  From  the  Indian  information  received,  this  lake  must  be 
thirty-three  or  thirty-four  miles  long,  and  heads  in  the  main  chain  of 
the  Cascades  near  the  headwaters  of  the  Methow.  This  lake  is 
over  a  mile  wide.  The  mouth  of  the  Methow  is  seventeen  miles 
above  that  of  the  Chelan.  Between  these  streams  the  mountains  do 
not  come  so  bluff  up  to  the  river  as  they  have  done,  but  on  the  left 
bank  they  come  down  to  the  very  water's  edge,  but  are  not  so  high  as 
they  have  been.  The  intermediate  country  is  a  low,  sandy,  barren 
plateau,  rocky  and  stony  in  places,  and  covered  with  large  water- 
worn  boulders  for  two  miles  before  reaching  the  Methow.  This 
river  is  sixty  feet  wide  and  two  and  a  half  feet  deep,  current  rapid. 
It  heads  in  the  main  Cascades  and  forks  twenty-three  miles  above  its 
mouth  ;  one  fork,  the  main  Methow,  coming  in  from  the  northwest, 
and  the  Twitsp  from  the  southwest.  There  are  mountains  or  high 
broken  table-lands  on  both  of  its  banks  throughout  its  whole  extent 
It  has  a  narrow  valley  in  places,  but  the  river  is  so  crooked  that  these 
valleys  are  so  much  cut  up  as  to  be  unfit  for  any  purpose  whatever, 
even  for  a  mule  trail.  This  river  is  remarkable  for  the  terraces  on  its 
banks  and  on  the  slopes  of  the  mountains  which  border  it.  In  some 
places  as  many  as  twenty-three  successive  ones  are  visible.  These 
terraces  are  also  found  on  the  Wenatsapam  and  the  Okanagan,  and 
similar  ones  occur  on  the  Columbia  between  the  mouths  of  the  latter 
streams.  These  facts,  taken  in  connexion  with  that  of  the  large  water- 
worn  boulders,  and  immense  drifts  of  sand  and  shingle  on  the  lowplar 
teaux,  at  the  mouths  of  the  Wenatsapam,  Enteatkwu,  Methoyr,  and 
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Okanagan  rivers,  and  the  character  of  Lake  Chelan,  and  the  lake 
the  Okanagan  river  at  the  present  time,  lead  me  to  suppose  that 
3ne  time  all  these  rivers  were  long  narrow  lakes,  whicn  have  sil 
broken  their  barriers  gradually,  only  by  some  violent  sudden  actii 
and  their  waters  drained  off  by  the  Columbia ;  and,  also,  that  a  la 
may  have  existed  even  in  the  present  locality  of  the  Columbia  itsei 
this  river  running  at  the  time  through  the  region  known  as  the  "Granc 
Coulee."     Between  the  Methow  and  the  Okanagan  the  river  range  6 
the  right  bank  runs  back  for  some  distance  from  the  river,  leaving  ^ 
series  of  low,  sandy,  barren  plateaux,  widest  towards  the  Okanagan 
they  are  covered  with  wild  sage.     On  the  opposite  bank  the  range  it 
bluff  up  to  the  river,  and  obstructs  the  view  of  the  country  beyond,  so 
that  its  character  cannot  be  determined.     The  plateaux  on  the  right 
bank  are  intersected  by  ravines,  or  deep  arroyas.     A  stream  comes  in 
two  and  a  half  miles  above  the  Methow,  and  high  mountains  run  along 
it,  increasing  in  height  from  the  Columbia.     A  trail  was  run  between 
the  mouth  of  the  Okanat^an  and  the  forks  of  the  Methow  in  a  direct  line. 
The  country  is  high,  rolling  and  broken,  and  terraced  near  the  Columbia. 
This  trail  crosses  the  small  stream  which  comes  in  above  the  Methow. 
Beyond  it  to  the  forks  the  country  is  well  timbered.     There  are  rough, 
broken  rapids  in  the  Columbia,  at  the  mouth  of  the  Methow,  "  Ross 
Rapids."     There  is  a  terraced  sandy  plateau,  wedge-shaped,  between 
the  Okanagan  and  Columbia.     It  is  three  miles  wide  ana  seven  miles 
long.     A  low  range  of  basaltic  hills  limit  it  on  the  east,  and  runs  nearly 
north,  until  it  ends  in  an  abrupt  bluff  on  the  Okanagan.     The  other 
sides  are  limited  by  the  Okanagan  and  Columbia  rivers.     The  soil  is 
almost  worthless.     A  long  strip  of  plateau,  similar  in  character,  is 
bund  on  the  right  bank  of  the  Okanagan.     Fort  Okanagan  is  on  the 
Otigue  between  the  Columbia  and  Okanagan  rivers,  near  the  former, 
pd  two  miles  from  the  mouth  of  the  latter.     The  site  of  Astor's  old 
is  very  near  the  junction  of  these  two  streams.     Thence  the  trail 
3ws  up  the  banks  of  the  Okanagan,  crossing  from  one  bank  to  the 
er,  for  eighty-seven  miles,  to  the  lakes  beyond  the  forty-ninth  par- 
For  Uiree  miles  the  trail  is  over  the  low,  sandy  plateau,  spoken 
ad  then  crosses  to  the  left,  to  avoid  the  bluffs.     After  fording  the 
r,  the  trail  runs  back  over  the  high  ground,  and  returns  to  it  again 
jen  miles  beyond.     There  is  a  salt  lake  on  each  side  of  the  trail 
miles  above  the  ford ;  the  largest,  three-quarters  or  one  mile  long, 
on  the  left.     A  carbonate,  or  some  similar  salt  of  soda,  is  found  as 
Ipable  powder  on  the  shores  of  these  lakes.     From  the  river  to 
i  lakes  the  country  is  rough  and  basaltic,  and  a  ^eat  deal  of  loose, 
p  lava,  is  on  the  surface.     A  high  ridge  or  cham  runs  nearly  east 
^esU  just  beyond  the  lakes,  intersecting  the  river  at  right  angles, 
iil  crosses  this  range,  the  ascent  being  gradual  through  the  gorge 
all  stream  entering  the  larger  lake ;  and  the  descent  is  over  suc- 
terraces,  the  last  descent  being  abrupt  and  stony.     There  is  a 
alt  lake  on  the  north  of  the  top  of  the  divide,  from  which  the 
|un8  into  the  Okanagan.     Aspen  grows  on  this  lake,  and  cotton- 
ihe  small  streams  leading  from  it,  and  a  few  scattering  pines 
ridge.     The  Okanagan  throughout  its  length   has  no  con- 
vey.   Low  ranges  of  bald,  barren  mountains,  coast  vl^bMt 
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not  continuously ;  sometimes  running  close  to  the  water's  edge,  at 
others,  lying  back  from  the  river  and  sending  out  spurs  to  it.  These 
sometimes  are  terraced  like  those  on  the  Methbw,  but  not  to  the  same 
degree.  By  running  into  the  river  and  out  from  it,  these  river  ranges 
form  plateau  valleys,  varying  from  a  simple  gorge  to  one  or  two  mues 
in  wiath.  The  Ofcanagan  receives  four  branches  from  the  west,  be- 
tween the  mouth  and  the  forks.  The  largest  of  these  branches  is  the 
Nistepehtsam,  twenty  miles  above  the  mouth  of  the  river,  and  it  is 
twenty  feet  wide  and  eighteen  inches  deep ;  they  are  all  fine,  rapid, 
mountain  brooks.  There  is  a  fine  fall  in  the  Okanagan  river  thirty- 
three  miles  above  its  mouth.  These  falls  are  horseshoe  shaped,  the 
convexity  being  up  stream ;  fall  of  water  five  feet.  The  trail  crosses  to 
the  left  bank  five  miles  above*  the  falls,  and  three  streams  come  in  on 
this  side,  at  distances  of  one,  two,  and  four  and  a  half  miles,  respect- 
ively, above  the  ford.  These  streams  have  all  rapicj  currents,  and  are 
from  fifteen  to  twenty  feet  wide.  The  country  is  very  gravelly,  and 
the  soil  poor,  between  the  ford  and  the  forks,  ten  miles  above  it.  There 
is  more  timber  along  this  portion  of  the  river  than  heretofore,  cotton- 
wood,  &c.,  and  a  few  scattering  pines.  The  main  stream,  Sahtlilkwu, 
runs  nearly  north  above  the  forks ;  the  other  fork,  the  Millakitekwa  bear- 
ing to  the  northwest.  On  the  latter  river  there  is  a  fall  of  ten  feet 
about  four  miles  above  the  junction.  The  trail  follows  up  the  right 
bank  of  the  Sahtlilkwu,  along  which  the  country  has  much  the  same  char- 
acter as  before.  The  mountains,  however,  become  higher,  and  have  a 
growth  of  open  pine  upon  them.  There  are  four  large  lakes  on  this 
river  above  the  forks.  The  first,  the  Osoyoos,  commences  one  mile 
above  the  forks,  and  is  ten  miles  long,  and  over  a  mile  wide  ;  the  sec- 
ond is  five  and  a  half  miles  long ;  the  third  is  eight  miles  long.  These 
lakes  are  very  deep  ;  but  two  sand-bars  project  from  about  the  middle 
of  Osoyoos  from  either  bank,  and  a  fording  is  practicable  at  this  point. 
The  trail  goes  up  as  far  as  Lake  Okanagan,  thirty-i^even  miles  above  the 
forks.  This  is  the  largest  and  longest  of  these  lakes,  and  stretches  off  to 
the  northward  into  British  territory  for  many  miles.  The  country  up  to 
this  lake  is  as  heretofore,  the  soil  very  sancfy  and  gravelly.  Three  small 
streams  come  into  Lake  Osoyoos  on  its  eastern  side.  Leaving  Lake  Oso- 
yoos, the  trail  passes  up  through  the  gorge  of  one  of  these  streams,  coming 
m  near  the  lower  end  of  the  lake,  and  bears  eastward  to  the  Siyakan, 
a  branch  of  the  Nehoialpitkwu  river,  and  follows  down  this  stream  to 
its  mouth.  Thence  the  trail  keeps  down  the  banks  of  the  Nehoialpitkwu 
(crossing  from  bank  to  bank,  as  necessity  requires,  to  avoid  the  high  bluff 
spurs)  to  its  junction  with  the  Columbia,  two  miles  above  Fort  Colville. 
The  distance  to  Fort  Colville  from  the  lake  is  about  eighty-two  miles 
by  the  trail,  and  it  is  about  twenty-two  miles  to  the  mouth  of  the  Siyah- 
kan.  A  large  fork  (probably  the  main  stream)  comes  in  from  the  north 
thirty-one  miles  above  the  mouth.  There  are  eleven  small  branches  of 
the  Nehoialpitkwu  from  the  north,  rapid  mountain  brooks  from  fifteen 
to  twenty-five  feet  wide,  and  seven  of  similar  character  from  the  south, 
including  the  Siyahkan.  The  ascent  to  table-land  from  the  lake  is  only 
abrupt  in  places,  and  is  for  the  most  part  a  long  and  gentle  slope.  The 
mountain  divide  is  high  terraced  to  its  top,  summit  undulating  and 
broken  in  places,  with  wet,  marshy  places,  and  small  spring  ponds,  in- 
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terspersed  over  it,  in  which  the  streams  rise.  The  descent  to  the  val- 
leys of  the  Siyahkan  and  Nehoialpitkwu  is  gradual,  except  the  last  in- 
termediate descents  to  these  streams.  The  summit  is  well  timbered 
with  larch  and  pine,  and  some  aspen  and  maple  grow  in  the  wet  places. 
Fine  bunch  grass  grows  uniformly  over  this  range ;  it  is  soft  and  rounded 
in  outline.  Looking  back  from  the  summit  to  the  Cascade  mountains 
beyond  the  Okanagan,  they  present  a  series  of  parallel  ranges  running 
nearly  north  and  soudi.  Tnese  ranges  appear  to  increase  in  altitude 
towards  the  main  range,  and  to  become  more  broken  and  harsh  in  outline. 
They  were  covered  with  snow  at  this  date — October  13th.  The  valley  of 
the  Nehoialpitkwu  is  similar  to  those  of  the  Methowand  Okanagan.  The 
mountains  along  it  are  heavier  and  higher  than  on  these  latter  streams, 
and  heavily  timbered  with  larch,  pine,  fir,  and  cedar.  A  Uttle  cotton- 
wood  grows  here  and  there  on  the  margin  of  the  stream*  The  moun- 
tains are  continuous  in  high  heavy  masses  at  intervals,  and  then  again 
run  back  from  the  river  and  fall  away  towards  it  in  isolated  hills  and 
low,  sharp,  broken  spurs.  The  trail  crosses  from  side  to  side  of  the 
river  as  the  spurs  and  bluffs  require  it.  There  is  a  low  table-land,  over 
which  are  scattered  a  great  many  small  ponds,  on  the  left  bank  of  the 
river,  five  or  six  miles  uom  its  mouth.  Tne  Columbia  was  crossed  op- 
posite to  Fort  Colville.  It  is  about  three  hundred  and  fifty  yards  wide 
at  this  point,  and  the  river  is  very  rapid.  The  Soinetkwu  or  Kettle 
falls  are  one  mile  below  the  crossing.  These  falls  are  about  ten  feet 
high  at  the  lower  falls,  and  about  fifteen  feet  high  at  the  upper  falls, 
and  the  river  is  narrowed  to  about  two  hundred  yards.  The  river  here 
runs  nearly  north  and  south.  The  Slawntehus  empties  into  the  Colum- 
bia from  the  southeast  at  the  falls.  There  is  a  long,  narrow,  sandy 
1)lateau  at  Fort  Colville.  A  low  range  of  mountains  bound  it  on  the  east, 
yiog  back  from  the  river.  The  chain  comes  bluff"  up  to  the  river  again 
below  the  mouth  of  the  Slawntehus.  The  soil  of  tbis  plateau  is  sandy 
and  gravelly — ^fine  grass  grows  upon  parts  of  it  From  Fort  Colville 
the  trail  bears  to  the  southeast  for  fifty-eight  miles  to  the  Spokane  river, 
following  up  the  valley  of  the  Slawntehus  and  down  the  valley  of  the 
Chemakane.  Low  ranges  of  mountains  are  on  both  sides  of  the  Slawn- 
tehus near  Colville,  but  they  gradually  fall  off"  in  altitude  as  they  pro- 
ceed to  the  south,  and  break  up  into  irregular  hills  at  or  beyond  the 
Spokane  river.  These  ranges  are  timbered  with  larch  and  pine.  A  fine 
valley  lies  along  the  Slawntehus  for  thirty-five  miles,  varying  in  width 
fi-om  one  to  three  miles.  The  soil  of  this  valley  is  generally  good,  and 
capable  of  producing  any  of  the  crops  that  will  grow  in  this  latitude.  It 
is  boggy  and  marshy  in  places,  and  a  great  deal  of  it  must  be  under  water 
in  the  wet  season.  Much  of  it  can  be  reclaimed  by  draining.  Several 
settlements  are  made  in  the  valley  of  this  river.  This  river  differs  in 
its  character  from  those  on  the  right  bank  of  the  Columbia  river.  Its 
banks  are  low  and  subject  to  overflow;  it  has  a  valley;  and  the  cur- 
rent is  more  sluggish.  It  is  very  crooked;  thirty-five  feet  wide,  and 
fit)m  six  to  ten  feet  deep.  The  lords  are  from  three  to  three  and  a  half 
feet  deep,  and  bottom  gravelly.  The  Slawntehus  heads  in  a  low  range 
of  mountains  running  northwest  and  southeast  about  forty  miles  firom 
Colville.  It  has  tour  eastern  branches,  the  Schlowskan  and  Kitsem- 
mawhep  being  the  Isu-gest  of  these  branches.     The  trail  up  to  xVi^ 
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divide  in  which  this  river  rises  is  very  good,  and  is  for  the  most  part 
through  the  valley  over  level  county.  The  divide  is  timbered.  Crossing 
the  divide,  (in  which  the  Chemakane  also  rises,)  the  trail  keeps  down 
the  valley  of  this  latter  river  to  the  Spokane.  This  valley  terminates 
about  five  miles  above  the  junction  of  the  river  with  the  Spokane,  and 
the  soil  for  a  mile  at  this  lower  end  is  good  for  farming;  the  other  por- 
tions of  it  have  a  light  gravelly  soil — ^good  grass  grows  upon  it.  The 
old  Presbyterian  mission  was  situated  at  the  lower  end  of  this  valley. 
The  valley  varies  from  one  to  two  miles  in  width,  and  is  skirled  by  low 
ranges  of  hills  well  covered  with  pine.  From  the  mission  the  trail  rung 
over  a  low  hilly  country,  covered  with  open  pine  woods,  to  the  Spokane 
river,  leaving  the  Chemakane  on  the  rigtit.  The  descent  to  and  ascent 
fi-om  the  Spokane  river  is  abrupt  and  rocky.  There  is  a  tolerably  good 
diagonal  ford  at  this  point — bottom  gravelly  and  somewhat  stony.  This 
river  is  about  seventy-five  feel  wide  and  ihree  deep,  current  rapid.  A 
very  precipitous,  high,  rocky  bluff  is  on  the  left  bank,  half  a  mile  below 
the  ford.  All  the  country  between  the  Slawntehus  and  Chemakane, 
westward  toward  the  Columbia  river,  is  more  or  less  mountainous  or 
broken  by  irregular  ranges.  These  mountains  are  higher  towards  the 
north,  and  break  up  and  fall  off  towards  the  south  into  low  ranges  and 
undulating  plains  in  the  great  Spokane  plateau.  The  trail  bears  to  the 
southwest  li-om  the  Spokane  river  across  this  plateau — crossing  the 
Saptin  or  Lewis  fork  of  the  Columbia  at  the  mouth  of  the  Peluse. 
This  distance  is  seventy-six  miles.  There  is  no  timber  on  this  plain, 
except  a  few  narrow  strips  of  pine  wood,  which  stretch  out  to  the  west- 
ward from  the  Coeur  d'Alene  mountains  on  the  east.  These  strips 
proceed  to  the  westward  no  further  than  the  trail,  and  are  confined  to 
the  country  twenty-two  miles  from  the  Spokane  river.  A  little  willow 
and  cotton-wood  are  also  found  on  the  immediate  banks  of  the  streams, 
but  in  small  patches.  A  district  of  country  about  twenty-four  miles 
wide  commences  twelve  miles  south  of  the  Spokane  river,  and  runs 
east  and  west  nearly,  which  is  the  highest  portion  of  the  Spokane  pla- 
teau. This  district  is  basaltic  and  broken,  and  is  covered  with  innumer- 
able small  lakes  scattered  over  its  surface.  These  lakes  appear  to 
occupy  the  craters  of  extinct  volcanoes,  and  are  fissures  formed  by  the 
bursting  of  lava  bubbles  on  cooling.  The  water  in  them  is  fresh,  and 
supplies  the  Peluse  and  its  branches.  These  lakes  are  of  all  sizes; 
Silkatkwu  is  the  largest  in  the  vicinity  of  the  trail.  It  is  five  miles  long, 
and  varies  from  one-half  to  a  mile  in  width.  It  is  drained  by  the  Stkahp, 
a  branch  of  the  Peluse.  The  main  Peluse  also  rises  in  this  region 
of  lakes,  to  the  east  of  the  trail.  I  have  no  actual  observations  of  the 
extent  of  this  lake  country  to  the  east  and  west,  but  presume  that  to 
the  westward,  particularly,  it  must  run  for  many  miles;  at  least,  up  to 
what  is  known  as  the  "  Grande  Coulee,"  and,  perhaps,  over  to  even  the 
great  western  bend  of  the  Columbia  itself.  The  Spokane  plateau  em- 
braces all  the  country  included  within  the  limits  of  the  Coeur  d*Alene 
mountains,  the  Saptm,  Columbia,  and  Spokane  rivers.  It  has  an  un- 
dulating stratum  of  basalt,  which  is  covered  with  deposites  of  earth, 
sand,  and  gravel.  The  basalt  occasionally  crops  out,  particularly  on 
the  lake  region  and  along  the  streams;  and  large  irregular  masses,  nil- 
lars,  and  architectural  shapes  are  acavtfiied  over  this  region.     The 
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country  in  such  places  is  rough  and  broken,  and  covered  with  large  and 
small  fragments  of  sharp  fractured  lava.  The  earthy  sand,  and  gravel 
forms  itself  in^o  rounded  undulating  chains,  or  isolated  hills  or  buttes, 
and  is  covered  with  wild  sage  and  grass,  the  grass  being  found  on  the 
least  sandy  portions.  The  plateau  generally  is  high  and  rolling, 
and  destitute  of  timber.  The  soil  is  light  and  unfit  for  cultivation. 
Small  tracts  of  arable  land  are  found  near  the  larger  lakes  and 
the  beads  of  the  streams,  but  they  do  not  exceed  one  or  two  acres 
in  extent.  The  Cherahna  runs  in  a  basaltic  dalle  or  trough  for  most 
of  its  length  ;  the  last  part  of  it,  before  its  junction  with  the  Peluse, 
being  in  a  canon  of  columnar  basalt.  The  Peluse,  from  the  point  at 
which  we  crossed  it,  runs  in  a  similar  deep  cafion.  The  walls  of  the 
trough  of  the  Cherahna  are  not  more  than  twenty  feet  high.  A  few 
stunted  willow  bushes  grow  in  these  cations  on  the  immediate  banks  of 
the  streams.  The  basaltic  walls  and  hills  along  the  Peluse  increase 
in  altitude  towards  the  Saptin.  The  Saptin,  at  the  crossing,  is  about 
one  hundred  and  fifty  yards  wide,  very  deep,  rough  and  rapid.  This 
river,  at  this  point*  has  no  valley,  high  hills  running  on  feiiher  side  of  it. 
The  Peluse  is  first  crossed  quarter  of  a  mile  below  the  mouth  of  the 
Cherahna,  and  the  trail  then  passes  over  the  hills,  leaving  the  river 
some  distance  on  the  right,  and  comes  down  to  it  again  three  and  a  half 
miles  from  its  mouth.  Between  the  trail  and  the  river,  on  the  right, 
the  country  is  much  broken  and  very  rough,  with  a  good  deal  of  lava 
on  the  surface.  To  the  left  the  country  is  hilly  and  sandy,  not  so  much 
broken,  and  has  but  little  loose  lava  on  the  surface.  The  descent  from 
the  high  table-land  to  the  Peluse  is  over  successive  plateaux,  and 
gradual,  the  final  descent  being  very  abrupt  and  long.  Leaving  the 
Saptin,  the  trail  passes  over  the  range  between  this  river  and  the  Tou- 
chet,  bearing  to  the  west  of  south ;  thence  in  same  direction  for  nine- 
teen mUes  to  the  old  Presbyterian  mission,  on  the  Wallah- Wallah  river, 
twenty  miles  above  its  mouth.  There  is  one  main  range  between  the 
Saptin  and  Touchet,  made  up  of  high,  rolling,  earthy  hills,  on  under- 
lying basalt.  These  hills  are  much  rutted  and  gullied  by  the  action  of 
water,  and  very  soft  and  rounded  in  outHne.  They  are  covered  with 
fine  bunch  grass,  and  are  destitute  of  timber.  The  ascent  and  descent 
are  gradual,  the  trail  passing  up  and  down  the  ravines  between  the 
slopes  of  the  hills.  The  Touchet  has  a  fine  grazing  valley  at  this  point, 
and  some  small  portions  of  it  are  good  for  farming.  This  valley  is 
from  one  to  two  miles  wide ;  a  fine  growth  of  cotton-wood,  and  some 
wild-cherry  and  maple,  grow  along  the  margins  of  the  river.  The 
Touchet  is  thirty  feet  wide  and  two  leet  deep,  ford  good.  A  high  bluff 
range  commences  on  the  left  bank  half  a  mile  below  the  ford,  and  the 
northern  side  of  the  valley  is  bounded  by  a  high  range  of  soft  hills,  the 
continuation  of  the  spur  crossed  over.  There  is  much  the  same  char- 
acter of  country  between  the  Touchet  and  the  mission  on  the  Wallah- 
WaJlah,  the  hills  having  a  greater  tendency  to  single  isolated  hills,  than 
to  contiHuous  ranges.  The  Wallah- Wallah  has  a  fine  valley  at  the 
mission  several  miles  wide.  The  valley  is  intersected  and  cut  up  by 
a  net-work  of  streams,  all  of  which  unite  some  miles  above,  ana  the 
main  stream  comes  from  the  mountain  range  on  the  east.  A  second 
large  branch  (probably  the  main  stream)  comes  in  at  the  mis&vou  ^lom. 


176  H.  Doc.  129. 

the  south,  from  the  same  mountain  range.    This  range  follows  the 
Wallah- Wallah  river  down  to  its  mouth,  and  unites  with  the  Basaltic 
river  range  on  the  Columbia.     It  becomes  bsisaltic  near  the  latter  river. 
A  dry  bed,  with  cotton-wood  along  its  baniss,  runs  along  the  left  of  the 
trail  as  you  come  from  the  Touchet,  and  crosses  it  five  miles  from  the 
mission ;  thence  running  off  to  the  right,  it  comes  into  the  Wallab- 
Wallah  river  six  and  a  half  miles  below  the  mission.     From  the  mis- 
sion to  its  mouth,  there  is  a  fine  valley  along  the  Wallah-Wallah,  some 
portions  of  which  are  arable  and  capable  of  cultivation.     This  valley 
IS  limited  by  a  range  of  hills  on  the  north,  which  close  into  the  river  at 
the  mouth  of  the  dry  bed.     Fine  growth  of  cotton-wood  flourishes  on 
the  banks  of  the  Wallah-Wallah  at  this  portion  of  the  stream.     All  the 
country  from  the  mission  back  to  the  Saptin  is  covered  with  a  luxuriant 
growth  of  bunch  grass ;  and  the  valleys  of  the  Touchet  and  Wallah- 
Wallah  (at  the  mission)  present  more  favorable  advantages  for  grazing 
ranches,  in  the  way  of  grass,  timber,  water,  nearness  to  settlements, 
and  mildness  of  climate,  than  almost  any  other  portions  of  the  Territory. 
The  Wallah- Wallah  makes  a  bend  to  the  south  at  the  point  where  the 
dry  bed  comes  in,  and  the  trail  runs  over  the  hills,  keeping  the  river  on 
the  left.     The  trail  comes  down  to  the  river  again  six  and  a  half  miles 
s^bove  its  mouth,  and  then  follows  down  the  narrow  strip  of  valley  along 
this  part  of  the  river,  and  frequently  crosses,  to  avoid  spurs  coming  in 
from  the  right  and  left.     The  hills  get  higher  to  the  norUi,  a  low  range 
of  sand  hills  skirting  the  river  on  mis  side,  and  becoming  very  rocky 
and  basaltic  near  where  the  trail  comes  down  to  the  river.     The  trail 
crosses  the  Touchet,  three-quarters  of  a  mile  above  its  mouth,  while 
making  the  bend  over  the  hills  away  from  the  Wallah-Wallah.     All  the 
country  in  the  vicinity  of  Wallah-Wallah,  and  back  along  the  river  to 
where  the  dry  bed  comes  in,  is  very  sterile,  sandy,  and  barren,  and  the 
sand  is  light  and  drifting.    Nothing  but  wild  sage  grows  upon  it.    There 
are  only  a  few  clumps  of  willow  bushes  along  the  river  tnroughout  this 
distance.     From  information  received  from  Hudson  Bay  people  at  the 
fort,  this  same  sandy  character  of  country  is  found  up  the  left  bank  of 
the  Columbia  to  the  Saptin.     The  Wallah- Wallah  nver  is  about  fifty 
feet  wide,  two  feet  deep,  bottom  fine  and  gravelly.     Leaving  Fort 
Wallah- Wallah,  the  trail  follows  down  the  left  southern  bank  of  the 
Columbia,   crossing  the  Umatilla,  the  Hokespam,  Nahhah,  or  John 
Days,  and  the  Wanwauwie,  or  Dechutes  rivers,  near  their  junctions* 
The  Columbia  along  this  section  is  rapid,  and  sometimes  rough,  and  it 
is  filled  with  numerous  sand  islands  and  basaltic  rocks.     It  is  about  five 
hundred  or  six  hundred  yards  in  width,  and  has  no  valley.     The  high 
basaltic  terraced  range  of  hills  which  has  been  following  the  Wallah- 
Wallah  for  some  distance  above  its  mouth,  turns  down  the  Columbia 
at  this  point,  and  follows  it  to  the  Dalles  in  an  almost  uninterrupted 
chain.     This  chain  varies  in  height,  and  is  only  broken  for  a  short  dis- 
tance between  the  Umatilla  and  Hokespam.     A  similar  terraced  chain 
commences  in  an  abrupt  bluff  on  the  northern  bank,  two  miles  above 
Wallah- Wallah,  and  continues  uninterruptedly  to  the  Umatilla,  opposite 
the  mouth  of  which  it  suddenly  terminates  in  an  abrupt  bluff.    From 
this  bluff  a  hi^h  chain  runs  oft*  from  the  river  range  to  the  northeast. 
The  river  chain  soon  Qommencea  again  on  this  side  of  the  river,  and 
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j  ften  IS  continuous  to  the  Dalles,  and  increases  in  altitude  in  that  direc- 
\  tion,  and  runs  bluff  up  to  the  river  throughout.  There  is  no  timber 
'  along  the  Columbia,  or  on  its  branches,  except  a  few  clumps  of  willow 
scrub,  and  but  little  grass.  The  basalt  ceases  about  a  mile  abore  the 
Umatilla,  and  commences  again  one  and  a  half  mile  above  the  mouth 
of  the  Hokespam,  below  which  the  river-chain  is  high  and  continuous. 
The  trail  finds  its  way  over  high  terraces,  the  side-slopes  of  the  river- 
ranges,  and  over  the  low  plateaus,  frequently  crossing  over  rocky  spurs 
running  down  to  the  water's  edge.  Above  the  Umatilla,  and  between 
the  Wanwawwie  and  the  Dalles,  it  leaves  the  river  altogether,  and 
passes  back  over  the  hills  on  the  left  to  avoid  the  rocky  and  more  diffi- 
cult places  alonff  the  river.  This  high  table-land  above  the  Umatilla 
is  very  sandy  and  barren,  and  produces  nothing  but  stunted  wild  sage 
bashes.  The  sand  is  li^ht  and  drifting.  Between  this  river  and  the 
Hokespam  the  country  nses  gradually  back  ;  a  light  line  of  sand-hills 
runs  parallel  to  the  river  about  a  mile  back,  and  this  country  is  very 
sterile,  sandy,  and  barren.  The  Umatilla  is  fifty  feet  wide  and  two 
feet  deep,  bottom  sandy,  and  ford  good.  The  Hokespam  is  twenty-five 
feet  wide  and  eighteen  inches  deep,  with  a  stony  bottom.  The  Mah- 
hah  is  sixty  feet  wide,  two  and  a  half  feet  deep,  gravelly  bottom,  and« 
fine,  good  crossing.  The  Wanwawwie  is  not  fbrdable ;  it  is  thirty  yards ^ 
wide,  and  very  rough  and  rapid.  The  Hokespam  has  a  very  narrow^ 
valley.  Between  the  Wanwawwie  and  the  Dalles,  the  trail  passes  • 
back  Irom  the  river  and  crosses  two  ranges — one  between  the  Wan- 
wawwie and  the  Waiyum,  and  the  second  between  this  Stteam  and  the 
Colutnbia  at  the  Dalles.  The  trail  crosses  the  Waiyum  nine  and  a< 
half  miles  from  the  Dalles  ;  the  river  then  runs  towards  the  Columbia 
for  one  mile,  and  then  turns  down  parallel  to  it  and  empties  above  Fort 
Dalles.  It  receives  a  branch  from  the  southeast,  a  few  miles  above 
Fort  Dalles.  This  country  is  high,  rolling  table-land,  covered  with • 
good  bunch-grass.  At  the  Dalles,  the  Columbia  makes  a  bend  like  a. 
horse-shoe  towards  the  south,  and  the  river  runs  through  a  basaltic 
trough.  Walls  of  trough  about  twenty  feet  high ;  river  200  yards  wide; . 
rapid  cmrrent,  but  not  rough.  The  river  chain  on  the  northern  side 
continues  westward,  without  following  this  bend  in  the  river ;  thusleav-« 
ing  a  few  miles  of  comparatively  level  country,  but  very  rough  and= 
broken,  and  rocky.  There  is  a  low  valley,  four  miles  long  and  one 
mile  wide,  along  this  bend  on  the  southern  side,  but  it  overflows  at 
high  water.  Besides  the  Waiyum,  a  second  small  stream  enters  the 
Columbia  at  the  bend,  from  the  southwest.  A  third  comes  into  it  from* 
the  northern  side.  The  distance  from  the  Dalles  to  Fort  Vancouver 
was  made  by  water.  The  river  is  generally  rapid.  At  the  Cascades 
it  is  too  rocky,  rough  and  rapid  to  be  navigated ;  a  short  portage,  there- 
fore, is  necessary,  and  a  railroad  has  been  constructed  for  the  purpose 
on  the  northern  bank.  The  mountains  between  the  Dalles  and  the  Cas- 
cades are  timbered,  in  some  places  heavily  so,  and  become  higher  and 
rougher.  Below  the  Cascades  the  river-range  falls  ofl"  into  low  spurs 
and  bills,  which  terminate  a  short  distance  below  Cape  Horn.  The 
country  thence  is  level  on  both  sides  of  the  river  to  Vancouver,  and  is- 
heavily  timbered.  The  highest  mountains  along  the  river  are  at  the 
12 
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Cascades,  and  at  the  mouths  of  the  White  Salmon  and  Klikatat 
rivers.  These  points,  therefore,  are  the  points  on  the  Columbia  from 
which  spring  the  main  Cascade  ranges,  which  run  to  the  north  up 
to  Mount  St.  Helens  and  Mount  Adams,  and  centre  in  Mount  Rainier. 
Thence  one  main  chain  connects  with  Mount  Baker,  and  another  runs  off 
to  the  northeast.  These  principal  chains  throw  out  innumerable  spiirs ; 
the  western  one  filling  up  with  high  mountain  table-land,  and  low  hilly 
ranges  most  of  the  country  on  the  north,  up  to  the  very  shores  of  the 
Sound,  and  on  the  south  covering,  in  a  similar  manner,  all  the  country 
limited  on  the  west  by  a  broken  line  drawn  from  the  Sound  to  a  point 
on  the  Columbia  a  few  miles  below  Cape  Horn.  The  eastern  range, 
as  we  have  seen,  throws  out  high  spurs  between  the  Yakima  and  its 
branches,  coveiing  all  the  country  north  of  this  river  up  to  the  Colum- 
bia. As  there  is  another  high  range  running  northeast  from  the  mouth 
of  the  Klikatat,  and  only  terminating  with  the  Columbia  after  cours- 
ing the  Yakima,  from  six  to  ten  miles  to  the  south  of  it,  we  may 
safely  infer  that  most  of  the  country  between  it  and  the  northern  river- 
range  of  the  Columbia  is  either  mountainous  or  high,  broken  table-land* 
The  country  east  of  the  Okinakane  river,  and  north  of  the  Columbia, 
having  been  found  mountainous,  the  Columbia  river  may  be  taken 
generally  as  the  eastern  limit  of  the  mountains,  or  of  high  mountainous 
country.  The  main  range,  and  all  the  territory  west  of  the  range,  are 
heavily  timbered  with  pine,  fir,  larch  and  cedar.  The  eastern  limit  of 
timber  is  the  Columbia  river  from  Fort  Okanagan  to  the  mouth  of  the 
Wenatshapam,  a  right  line  fix)m  that  point  to  the  forks  of  the  Sahpenis, 
and  a  right  line  thence  to  the  Dalles  of  the  Columbia.  The  soil 
throughout  is  uniformly  light,  shallow  and  sandy,  and  most  of  the 
country  is  sterile,  barren  and  desolate,  unfit  for  the  purposes  of  agri- 
culture, in  its  present  state,  and  incapable  of  being  reclaimed.  The 
rivers  are  all  mountainous  in  character ;  currents  rough  and  rapid,  and 
beds  stony.  The  variation  of  the  needle  is  east.  This  variation  de- 
creases from  the  coast  as  you  proceed  eastward  to  the  main  Cascade 
range  ;  beyond  which,  in  the  same  direction,  it  increases  as  you  pro- 
ceed. I  am  not  aware  that  any  exact  ratio  exists  in  this  increase  and 
decrease.  The  following  examples  will  give  some  general  idea  of  the 
state  of  increase  and  decrease: 

At  Olympia,  the  variation  is 21^ 

At  Fort  Vancouver,  the  variation  is 19^  4:5' 

At  Chequoss,  the  variation  is 16®    5' 

At  Ketetas,  the  variation  is , 17^  34'  41'' 

At  Wenatshapam,  the  variation  is 18^  60'  27" 

And  it  similarly  increases  towards  the  east.  The  minimum  is  about  16®. 
I  am,  very  respectfully,  your  obedient  servant, 

J.  K.  DUNCAN, 
^  Second  Lieutenant  Sd  Artillery. 

Captain  George  B.  McClellan. 
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9.  Natural  History  Report  of  Dr.  J.  G.  Cooper ^  naturalist ^  of  western 

division. 

GENERAL  NOTES  ON  THE  NATURAL  HISTORY. 

Sir  :  The  country  traversed  by  your  division  presents  several  well 
defined  and  very  distinct  zoological  and  botanical  regions. 

The  limited  time  of  the  survey,  and  the  extent  of  country  traversed, 
do  not  aflbrd  suflBicient  data  for  defining  the  limits  of  these  regions  and 
their  peculiar  products  with  accuracy,  but  I  will  attempt,  in  the  follow- 
ing sketch  of  tne  regions  traversed,  to  give  some  idea  of  their  outlines. 

It  will  be  observed  that  there  are  two  great  regions  very  distinct  and 
peculiar  in  their  products,  both  animal  and  vegetable,  that  of  the  forests 
and  that  of  the  plains.  The  first  of  these  is  divisible  into  sub-regions — 
for  example,  the  alpine  summits  of  the  mountains  and  the  small  prairie. 
The  second  also  presents  several  sub-regions — for  example,  the  rocky 
hills  and  the  sandy  valleys.  The  rivers  and  their  immediate  banks  form 
a  region  which  differs  but  little  in  products  on  either  side  of  the  Cascade 
mountains — all  those  met  with  being  tributaries  of  the  Columbia.  All 
the  above  sub-regions  differ  more  or  less  in  the  animals  and  plants 
peculiar  to  them,  as  may  be  seen  from  the  collections  made,  and  the 
notes  in  connexion  with  each  of  them. 

From  the  time  of  leaving  Vancouver,  on  the  18th  of  JiHy,  until  we 
left  the  Cathlapoot'l  river,  our  course  was  among  the  western  spurs  of 
the  Cascade  mountains.  All  this  region  was  densely  wooded,  except 
a  few  small  prairies. 

The  principal  trees*  of  this  region  were  in  three  species  of  abies, 
(spruce  and  fir,)  one  oak,  two  maples,  one  dogwood,  one  ash.  The 
character  of  the  shrubs  were  two  wild  roses,  three  spirens,  an  elder, 
and  the  "Oregon  grape."  Near  the  streams  grew  several  species  of 
raspberry  and  the  two  poplars,  and  various  willows,  which  were  seen 
on  the  river  banks  throughout  the  country.  Two  species  of  huckle- 
berry, a  red  and  a  blue  fruit  kind,  were  abundant  in  some  parts.  Very 
few  plants  were  in  flower  in  the  forest,  and  but  few  on  tne  plain,  the 
dry  season  being  accompanied  by  an  almost  complete  cessation  of 
vegetation.  The  small  prairies  met  with  were  covered  with  a  short 
growth  of  grass,  and  then  dried  up,  and  round  the  borders  of  some  was 
a  dense  growth  of  pteris,  (fern)  reaching  above  a  man's  head  and  al- 
most impassable  in  places.  Most  of  these  prairies  are  covered  by  water 
in  wet  seasons,  which  prevents  the  coniferous  trees  fi-om  gi;owing  on 
them,  and  assimilates  tneir  vegetation  to  that  of  the  river  banks.  Very 
few  animals  were  met  with  during  this  time ;  the  hot  weather  was  prob- 
ably a  reason  for  their  scarcity— driving  them  to  the  deep  shad^  of  the 
forests  and  the  higher  mountains,  where  a  lat«r  continuance  of  rain  af- 
fords better  food  for  the  deer,  elk,  &c.  A  few  small  hares,  two  kinds 
of  grouse,  and  pigeons,  were  the  largest  game.  Leaving  tHe  Cathia-. 
poot'J  river  on  the  4th  of  August,  we  ascended  by  a  steep  and  con- 
tinuous acclivity  to  the  higher  parts  of  the  mountains^  about  5,500  feet 
above  the  level  of  the  sea.  Here,  the  alpine  region  commenced,  which 
abows  itself  chiefly  in  the  different  class  of.  plants  seen  in  their  late 
growth.     The  three  firs  of  the  western  slopes  were  replaced  \>^  \iafe 
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two  spruces,  and  a  few  pines  and  larches  began  to  appear.  The  five 
snow-peaks  seen  at  a  distance  showed  that  trees  ceased  to  grow  at 
about  6,000  feet  above  the  sea-level,  though  vegetation  continued  much 
higher  up. 

Strawberries,  which  Were  gone  at  Vancouver  by  the  middle  of  June, 
were  here  in  abuncjance.  A  peculiar  species  of  huckleberry,  with  large 
purple  and  finely-flavored  fruit,  abounded,  with  another,  producing 
olue  fruit.  On  the  highest  hill  ascended  was  found  a  low  spreading 
juniper,  very  characteristic  of  alpine  vegetation.  The  grass  in  most 
parts  was  still  green,  and  many  flowers  continued  to  bloom.  Showers 
of  rain  and  hail  descended  dunng  our  stay. 

No  animals  were  seen  peculiar  to  this  region,  and  nearly  all  those 
seen  on  the  west  side  continued  up  to  the  highest  point  reached.  Cranes, 
ducks,  and  geese  were  noticed — ^probably  remaining  up  in  these  high 
mountains  to  breed.  On  the  9th  of  August  we  commenced  descending 
the  eastern  slope  of  the  mountains,  and  at  once  noticed  a  marked 
change  in  the  vegetation.  Instead  of  the  dense  forest  of  firs  covering 
the  western  side,  the  prevailing  trees  were  two  species  of  pines  and  a 
few  oaks;  these  stood  at  distances  of  thirty  ana  fifty  feet  apart,  and 
the  ground  underneath  was  open,  smooth,  and  covered  with  a  good 
growth  of  grass. 

A  ceano^as,  with  fragrant,  shining  leaves,  was  the  most  abundant 
and  charalRristic,  other  shrubs  a*ppearing.  Most  of  the  plants  of  this 
region  had  passed  flowering,  and  the  soil  was  already  very  dry. 
Excepting  a  small  prairie  surrounding  a  lake,  this  forest  continued  on 
our  course  for  about  seventy  miles.  The  plants  found  in  flower  on  this 
side  the  mountains  were  nearly  all  collected.  Very  few  animals  were 
seen  in  the  forest;  a  few  elk,  deer,  and  cayotes  being  the  principal. 

Approaching  the  borders  of  the  plains,  some  plants  peculiar  to  them 
are  ob»erved,  generally  scattered  and  stunted  in  growth.  The  pines 
also  become  smaller  and  more  scattered,  ending  rather  abruptly  at 
last. 

August  13. — ^We  entered  suddenly  upon  the  plain  region,  which  we 
continued  to  traverse  for  a  great  part  of  the  remainder  of  the  route. 
From  observations  made,  I  am  able  to  mark  out  the  western  and  north- 
ern liiaits  of  this  region  in  Washinffton  Territory.  Commencing  at  the 
Columjbia  river,  opposite  the  Dafles,  the  line  of  forest  growth  runs 
northwesterly,  crossing  the  eastern  spurs  of  the  Cascade  mountains, 
abctit  as  far  as  48^  of  latitude.  From  here  north  it  is  less  defined, 
the  forests  and  plains  being  intermingled  up  to  49^;  the  summits 
and  northern  exposure  of  the  hills  bemg  covered  by  forests,  while  the 
valleys  and  southern  slopes  are  nearly  destitute  of  trees. 

Retu^ping  to  the  south  from  Fort  Colville,  we  again  met  with  the 
open  plains  a  little  south  of  the  Spokane  river,  which  may,  therefore, 
be  considered  its  northern  boundary  east  of  the  Columbia.  Towards 
the  east  the  Coeur  d'Aleiie  mountains  were  seen,  covered  with  forest, 
limiting  the  plain  in  that  direction.  ^*  The  Plains  "  compnrise  not  only 
high  and  almost  level  *table-laitds,  but  steep  hills  and  deep  valleys. 
South  of  the  Snake  and  Columbia  rivers  all  the  country  passed  through 
was  of  this  character.    The  Vegetation  of  these  various  sub-regions 
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is  very  dissimilar ;  on  the  high  spurs  east  of  the  mountains,  com- 
monly very  stony  and  dry,  scarcely  any  plants  were  flowering  du- 
ring our  joumev.    Artemisia  or  "  wild  sage,"  and  purshia  or  "  grease- 
wood,"  were  the  characteristic  shrubs.     The  withered  remains  of  some 
umbelliferous  and  other  plants  were  noticed,  and  grass  was  poor  and 
dry.     In  the  valleys  a  sandy  but  better  soil  presented  several  differ- 
ent vegetable  sub-regions.     The  high  gravelly  terraces  bordering  some 
of  the  valleys  were  covered  with  a  dry  but  dense  growth  of  grass. 
Near  the  streams  occurred  some  rose  and  cherry  bushes,  the  usual 
Doplar  and  willows,  and  a  few  small  birch  and  pme  trees,  with  some 
flowers  still  blooming.     North  of  the  Yakima  the  larch  tree  was  abund- 
ant on  the  mountains,  with  the  long-leaved  pine  and  the  black  fir,  in 
nearly  equal  proportioas.     Near  Fort  Colville  a  few  birch  trees  of  large 
size  were  seen,  having  a  laminated  bark,  of  which  the  Indians  make 
canoes.     The  vegetation  of  the  Spokane  plains  resembles  that  west  of 
the  Columbia  river,  as  far  as  could  be  seen,  from  its  withered  state, 
when  we  passed  through  it.     Among  the  animals  peculiar  to  the  plain 
region,  the  most  remarkable  are  the  badger,  **  sage  fowl,"  sharp-tailed 
grouse  or  praine  fowl,  horned  lizzards,  and  rattlesnakes. 

South  of  the  Snake  river,  to  the  north  of  the  Wallah- Wallah,  the 
country  resembles  that  near  the  Yakima  river,  but  the  hills  are  belter 
covered  with  grass,  and  the  valleys  more  fertile.  Several  peculiar 
plants  were  seen  here.  From  the  southern  banks  of  the  Columbia,  to 
the  southwest,  we  could  see  a  mixed  country  of  high  table-lahds  and 
undulating  plains,  with  the  wooded  outline  of  the  Blue  mountains  in 
the  distance.  After  entering  the  gap  of  the  Cascade  mountains  at  the 
Dalles,  the  former  again  appeared  with  a  similar  succession  of  trees 
from  east  to  west  (as  above  described)  on  crossing  them  (in  the  oppo- 
site direction)  in  August.  A  much  milder  climate  prevailing  on  the 
west  side  of  the  Cascade  mountains,  and  was  accompanied  by  the  second 
flowering  of  several  species  of  plants  in  November  and  December. 
Among  those  seen  were  the  strawberry,  blue  and  yellow  violets,  and 
various  garden  plants. 

Besides  the  animals  seen  or  collected  on  the  route,  several  are  said 
to  inhabit  the  forests.  The  deer,  (two  species,)  black  bear,  and  a 
brown  variety  of  lynx  and  racoon,  are  not  uncommon.  Beavers  are 
said  to  be  foimd  on  the  streams,  where  the  mild  winters  preclude  the 
necessity  of  building  dams  to  prevent  the  water  from  freezing  too  deep. 
The  panther  or  cougar  is  also  reported  to  be  sometimes  found.  The 
mountain  sheep  undoubtedly  inhabits  the  limits  of  perpetual  snow — a 
skin  being  seen  in  possession  of  an  Indian  near  Mount  Rainier. 

The  rivers  flowing  into  the  Columbia  have  a  peculiar  animal  as  well 
as  vegetable  character,  which  is  much  the  same  on  both  sides  of  the 
mountains.  Several  kinds  of  water-bird  frequent  them,  especially  in 
the  autumn,  only  emigrating  to  the  west  side  m  winter. 

Three  fine  species  of  trout  were  obtained,  but  unfortunately  destroyed; 
one  of  them  appears  to  be  peculiar  to  the  streams  on  the  eastern  side. 
A  few  other  kinds  of  fish  were  also  seen.  A  collection  of  all  the  fresh- 
water shells  seen  was  made.  A  species  of  crawfish  was  met  with,  even 
to  the  headwaters  of  its  branches,  and  in  the  Columbia  occurs  eight 
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and  ten  inches  long.    It  is  said  to  be  a  very  good  substitute  for  lobsters 
as  an  edible. 

Respectfully,  &c., 

J.  G.  COOPER,  M.  D. 
Captain  G.  B.  McClellan, 

Corps  of  Engineers^  Commanding  Expedition, 


D. 

SURVEY  FROM  THE  MISSISSIPPI  TO  THE  BASE  OF  THE  MOUNTAINS. 

10.   Report  of  the   Dead  Colt  Hillock  line^  by   Lieutenant  C.    Grover^ 

United  States  Army. 

Fort  Union,  Aiigust  7,  1863. 

Sir  :  On  the  26th  of  June  ult.,  I  had  the  honor  to  receive  the  fol- 
lowing orders  from  your  oflBce,  viz :  • 

**  Northern  Pacific  R.  R.  Exp.,  Camp  Marcy,  Pike  Lake, 

June  25,  1853. 

"  Dear  Sir  :  You  will,  in  charge  of  a  detached  party  consisting  of 
twenty-one  picked  men,  two  wagons  and  thirty-three  animals,  leave  the 
Red  River  trail  at  this  point,  and  crossing  the  Bois  des  Sioux  near  Lake 
Travers,  and  proceeding  in  the  general  direction  of  Dead  Colt  Hillock, 
continue  your  course  to  the  mouth  of  the  Yellowstone.  Make  the  best 
survey  of  the  country  the  means  placed  at  your  disposal  will  furnish. 
With  the  Schmalcalder  compass,  odometer,  and  the  meteorological  in- 
struments, you  will  be  able  to  get  a  reliable  line  and  profile  of  your 
route.  It  is  desirable,  if  practic^le,  to  connect  your  line  with  Lieuten- 
ant Donelson's  survey  of  the  Missouri,  at  some  eligible  point,  as  Fort 
Berthold.  Whether,  and  at  what  point  this  shall  be  done,  is  left  to 
Jrour  own  judgment.  The  great  necessity  is  to  reach  the  Yellowstone, 
and  be  in  readiness  for  the  work  beyond.  Your  party  has  been  selected 
with  care,  to  enable  vou  fully  to  accomplish  its  purposes ;  and  I  have 
the  most  entire  confidence  in  its  complete  success.  1  shall  continue  on 
a  more  northern  course,  and,  operating  much  with  detached  parties,  I 
hope  the  labors  of  the  expedition  will  result  in  a  good  exploration  of 
the  country  firom  the  Missouri  to  the  Minnewakan  lake.  Lieutenant 
Donelson  has  instructions  to  survey  the  Missouri  to  the  mouth  of  Milk 
river,  and  the  country  north  of  Fort  Union,  from  White  Earth  river 
(western  boundary  of  Minnesota)  to  the  Porcupine.  I  trust  you  will 
reach  Fort  Union  before  the  main  parly ;  in  which  case,  assume  com- 
mand of  the  whole  force  brought  together  there,  and  communicate  di- 
rectly with  the  Secretary  of  War,  should  an  opportunity  to  send  letters 
occur. 

*'  We  shall  undoubtedly  hear  of  each  other  frequently  on  the  route,  and 
through  Indian  runners  have  the  means  of  communicating  with  each 
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Other,    With  vigilance  and  firmness  I  have  no  fear  of  stampedes  or 
disaster ;  and  it  is  important  that  great  care  should  be  taken  as  to  placing 
the  least  rehance  upon  any  rumors  of  the  sort.     They  will  instantly  be 
spread  without  the  least  foundation  for  them. 
"Lieutenant  C.  Grovbr, 

"  4«A  Artaiery  U.  S.  ^." 

Pursuant  to  the  above  order ,*my  detachment  having  been  organized, 
1  left  Pike  lake  about  eight  o'clock  a.  m.  on  the  twenty-fifth  day 
of  June,  and  took  up  a  course  of  north  seventy-eight  (78®)  west. 
The  general  course  I  kept  to  a  series  ot  lakes  known  as  Moose  Island 
lakes,  whence  circumstances  rendered  it  advisable  to  deflect  some 
distance  to  the  south,  and  follow  up  the  eastern  bank  of  Lake 
Travers  and  Bois  des  Sioux  river  to  the  crossing  contemplated  in  my 
instructions.  Between  Pike  lake  and  the  Pom  me  de  Terre  river  a 
more  sudden  declination  occurs,  leaving  a  valley  from  a  mile  to  a  mile 
and  a  half  wide.  The  currents  of  these  streams  are  rapid,  and 
their  bottoms  sandy,  with  a  width  of  about  twenty  (20)  yards  in  ordi- 
nary stages  of  water.  To  the  west  of  the  last  named  river,  for  a 
few  miles,  this  uneven  country  continues,  gradually  falling  off  to  an 
almost  perfectly  level  prairie,  to  the  Bois  des  Sioux,  with  the  exception 
of  a  slight  rise  near  the  Rabbit  river.  West  of  the  Bois  des  Sioux, 
which  is  a  broad,  marshy  stream,  but  with  a  sandy  bottom  at  some  few 
points,  a  similar  level  prairie  extends  to  near  Dead  Colt  Hillock,  be- 
tween which  and  James  river  on  a  direct  line  the  country  is  high  and 
bluffy.  But  by  deflecting  to  the  south,  passing  between  Dead  Colt 
Hillock  and  Lake  Kandiotta,  and  crossing  the  James  river  below  the 
mouth  of  Grizzly  Bear  creek,  there  is  no  obstacle  to  a  railroad  line 
worthy  of  notice. 

Thence,  only  gradually  rising  and  falling  surfaces  occur  on  our  line 
to  the  Wild  Rice  river,  between  the  valley  of  which  and  that  of  the 
James  river  but  moderate  grades  will  be  necessary. 

On  the  2d  of  July  we  camped  on  the  right  bank  of  the  former  stream  j 
which  was  apparently  somewhat  swollen  by  recent  rains.  Its  banks 
are  sparely  wooded  with  oak  and  elm,  and  rise  from  ten  (10)  to  twenty 
(20)  feet  above  its  bed.  This  stream  was  kept  to  our  right  until  the 
morning  of  the  fourth,  when  we  crossed  it,  leaving  it  some  distance  to 
the  lefl.  ji 

The  James  river  is  about  forty  (40^  yards  wide,  and  pursues  a  sinu- 
ous course,  with  a  sluggish  current,  through  a  broad,  deep  valley. 

Below  a  small  hillock  known  as  Butte  des  Os,  a  very  little  wood  is 
to  be  found ;  but  opposite  that  point,  and  from  the  amount  of  drift  upon 
the  banks,  probably  above  there,  oak  is  quite  abundant.  The  western 
bank  gains  its  whole  rise  of  about  eighty  (80)  or  ninety  (90)  feet  above 
the  bed  of  the  stream  within  two  miles,  and  extends  back  in  broad  un- 
dulations, having  but  slight  differences  in  general  level  to  the  Coteau 
of  the  Missouri.  Near  the  James  river  there  occur  many  deep  ravines, 
some  of  which  have  small  streams  of  water  in  their  bottoms,  and  upon 
their  banks  some  scattering  oaks.  They  extend  back  from  the  nver 
some  three  or  four  miles. 
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The  Coteau,  so  called,  which  I  struck  in  forty-three  (43)  miles  from 
Butte  des  Os,  on  a  course  of  north  62^  30'  west,  consists  of  broad  ranges 
of  high  bluffs,  thrown  up  without  any  particular  order,  to  the  height  of 
about  one  hundred  (100)  feet  above  the  general  level  of  the  broad  pla- 
teau at  its  base.  The  country  gradually  becomes  higher  and  more 
rolling  as  these  bluffs  are  approacned,  and  the  actual  point  of  change 
from  rolling  to  bluffy  can  nardly  be  distinguished.  For  nearly  thirty 
(30)  miles  on  the  line  which  I  pursued* after  first  striking  the  Coteau, 
this  blufl^  character  prevails ;  after  which  it  gradually  falls  down  to 
rolling  for  about  six  {6\  miles,  when  the  trail  again  struck  a  point  of 
bluffs.  But  all  of  this  neavy  country,  after  the  first  twenty  (20)  miles 
of  the  Coteau,  can  be  avoided  by  deflecting  four  or  five  miles  to 
the  left  of  the  line  of  march  between  camps  July  10th  and  July  11th, 
and  crossing  to  the  right  about  six  (6)  miles  from  camp  July  11th,  and 
keeping  around  the  bluffy  points  crossed  by  the  trail  on  the  12th  July, 
and  within  some  four  or  five  miles  of  the  trail,  in  the  same  general 
direction,  to  the  main  branch  of  James  river,  which  at  this  point  is 
very  smalL  The  valley  of  this  stream  can  be  followed  up,  with  but  a 
slight  deflection  fj-om  the  direct  course,  to  near  the  head  of  one  of  its 
branches,  about  twenty  (20)  miles. 

From  thence  to  Mouse  river  the  country  is  gently  rolling.  Follow- 
ing up  the  valley  of  the  Mouse  river,  the  same  general  topographical 
character  is  found  to  exist,  as  far  as  my  reconnaissance  extended, 
and  this  high  bluffy  country  extends  nearly  in  a  general  northwesterly 
direction  as  far  a^  the  49th  parallel  of  latitude,  though  its  character 
becomes  less  abrupt  as  more  northing  is  made.  With  regard  to  the 
soil,  wherever  deep  cuts  are  necessary  it  has  been  found  to  consist  of 
small  rolling  stones  and  gravel,  intermixed  with  upland  soil,  and,  as  a 
general  thing,  such  as  to  be  easily  worked.  Granite  and  sienitic 
Boulders,  from  a  ton's  weight  downwards,  are  frequently  found,  but 
not  in  sufficient  quantity  to  be  of  service  as  a  building  material.  Sand 
is  found  in  abundance  at  but  one  point,  viz :  Lightning's  Nest,  a  series 
of  sand-hills  of  several  miles  in  extent,  which  would  supply  an  inex- 
haustible amount  for  ballasting.  Wood  was  not  found  in  any  quantity,  . 
except  on  the  Mouse  river,  which  is  quite  heavily  timbered  with  maplct 
ash,  and  elm. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 
^  ^  C.  GROVER, 

Second  Lieutenant  4:fh  Artillery. 

His  Excellency  Isaac  I.  Stbvbns, 

Chief  N.  P.  Railroad  Exploring-  Expedition. 


11.  Report  of  Mr.'F.  W.  Lander^  assistant  engineer,  of  the  crossings  of 

the  Mississippi. 

St.  Paul,  May  22,  1863. 

Sir:  In  receiving  your  instructions  in  regard  to  a  reconnaissance  of 

the  upper  Mississippi  for  a  railroad  crossing,  I  was  directed  to  view 

this  subject  with  reference  to  a  feasible  connexion  with  Lake  Superior, 

to  choose  a  point  which  should  not  interfere  with  steamboat  navigation, 
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and  one  that  would  occupy  a  favorable  position  for  joining  the  main 
lines  east.  With  these  quite  definite  instructions  to  guide  my  exami- 
nations, I  have  made  actual  reconnaissance  of  the  river  from  St.  Paul  to 
Fort  Ripley,  and  beg  leave  to  submit  the  following  report: 

At  the  ferry  near  the  Falls  of  St.  Anthony,  at  the  rapids  near  the 
mouth  of  Sauk  river,  at  several  points  for  two  miles  above  these  rapids, 
at  the  ferry  near  Swan  river,  and  at  Little  Falls,  I  have  found  locations 
for  crossing  the  river  with  a  railroad  bridge.  The  first  of  these,  near  the 
Falls  of  St.  Anthony,  is  about  eight  hundred  (800)  feet.  It  does  not 
occupy  so  favorable  a  position  in  regard  to  a  connexion  with  Lake 
Superior  as  either  of  the  other  points.  The  crossing  is 'much  greater 
in  length,  and  the  qunnlity  of  masonry  larger,  than  at  those  further 
north.  The  cost  of  this  masonry  is  excessive,  from  the  necessity  of 
bringing  the  material  for  construction  from  Sauk  rapids.  The  dis- 
tance to  "  Dead  Colt  Hillock,"  a  point  near  the  course  of  survey,  is  not 
less  by  this  crossing  than  by  passing  over  the  fine  gravel  country  east 
of  the  Mississippi  to  Sauk  rapids.  The  water  is  deeper  and  the  cur- 
rent much  more  swift  than  at  any  of  the  other  points.  Passing  west 
the  country  is  thickly  wooded,  sprmgy,  entirely  impassable  for  wagons, 
and  inducing  additional  cost  in  grubbing  and  culvert  masonry.  I 
<leem  this  crossing  the  least  favorable  of  those  I  have  examined. 

tighiy  miles  north  from  the  Falls  of  St.  Anthony,  at  the  head  of 
steamboat  navigation,  and  near  the  mouth  of  Sauk  river,  occur  several 
favorable  crossings,  nearly  similar  in  character.  These,  with  the  routes 
connected,  should  at  some  future  period  be  subjected  to  a  careful  sur- 
vey, the  limited  time  allowed  for  the  present  examination  necessarily 
confining  my  attention  to  reconnaissance.  The  first  of  them,  near  the 
mouth  of  Sauk  river,  is  about  five  hundred  (600)  feet.  By  encounter- 
ing the  rapid  current  near  the  falls,  excellent  foundation  for  bridge 
masonry  can  be  obtained  upon  the  granite  ledge  of  the  section.  Within 
two  miles  are  five  other  points,  none  exceeding  six  hundred  (600) 
feet  in  length.  The  adjoining  ledge  furnishes  granite  of  suitable  quality 
for  heavy  masonry. 

I  have  estimated  cost  of  bridge  at  Sauk  rapids  for  a  road-bed  of 
twenty  (20)  feet  as  follows,  viz: 

500  feet  Howe's  truss,  at  twenty -five  (26)  doUars $12,500 

1,353  cubic  yards  bridge  masonry,  at  twelve  (12)  dollars. . .  16,236 
Preparing  foundations,  say 1,000 

29,736 


Five  miles  further  north,  near  mouth  of  river  Watab,  occurs  a  cross* 
ing  four  hundred  (400)  feet  in  length,  with  excellent  foundations  of 
granite  ledge.  This  crossing  is  so  situated  as  to  induce  cutting  of  about 
twenty  (20)  feet  in  hard  material  upon  each  shore  of  the  river — say 
twenty  thousand  yards,  at  forty  (40)  cents,  or  $8,000.  The  adjacent 
ledge  not  being  of  suitable  quality  for  building,  the  material  for  masonry 
must  be  brougnt  firom  Sauk  rapids.  The  location  is  neither  so  feasible 
of  approach,  nor  possessing  so  great  a  facility  for  getting  west,  as 
that  at  Sauk  rapids,  although  the  passage  of  the  river  is  shorter,  and 
the  current  not  so  swift« 
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Twenty-four  miles  north  of  Watab,  near  the  mouth  of  Swan  river,  is 
a  crossing  four  hundred  and  fifty  .(460)  feet  in  length.  It  has  no  ad- 
vantage over  those  at  Sauk  rapids.  The  abutment  foundations  must  be 
obtained  by  piling,  and  pier  foundations  adjusted  by  coffer-dam,  or 
winter  crib-work.  The  current  is  not  swift ;  the  water  about  eight  feet 
in  depth. 

Four  miles  north  of  this  point,  at  the  island  near  Little  Falls,  is  a 
very  favorable  crossing  of  three  hundred  and  twenty-five  (325)  feet. 

Four  wing-abutments,  and  a  slight  increase  of  truss,  will  be  required, 
from  the  destructible  nature  of  the  ledge  foundation,  which  is  slate- 
rock,  strongly  impregnated  with  iron,  and  affected  by  the  atmosphere. 
Two  short  bridges  would  be  necessary — one  of  one  himdred  and  twenty- 
five  (125)  feet,  crossing  each  branch  of  the  river  to  island  ;  thence 
embankment  of  one  hundred  and  fifty  (150)  feet;  thence  bridge  span 
of  two  hundred  (200)  feet  over  main  channel  of  the  river.  The  actual 
width  of  the  main  channel  here  is  one  hundred  and  seventy-five  (175) 
feet,  and  the  whole  crossing  the  best  upon  the  Mississippi  firom  St« 
Paul  to  Fort  Ripley. 

The  boulders  upon  the  hill-sides  in  this  vicinity  aflford  good  granite  for 
light  masonry.  The  magazine  at  Fort  Ripley  is  built  of  these  boulders, 
but  they  are  not  abundant,  neither  do  they  mmish  blocks  of  sufficient 
size  for  exposed  bridge  abutments ;  the  material  for  this  purpose  must 
be  brought  from  Sauk  rapids,  thirty-two  miles  below. 

The  country  on  each  side  of  the  Mississippi,  from  St.  Paul  to  Little 
Falls,  presents  facilities  for  railway  construction  I  have  never  seen  ex- 
ceeded. One  hundred  and  twenty  miles  of  level  or  slightly  rolling  gravel 
plain  supersedes  all  necessity  for  ballasting,  and  affords  peculisu:  advan- 
tages for  forming  an  embankment  road-bed,  the  very  best  mode  of 
construction  for  guarding  against  the  snows  and  firosts  of  a  northern 
climate. 

Passing  west  from  Little  Falls,  I  find  no  serious  difficulty. to  encounter 
over  a  route  which  had  been  represented  to  me  as  very  severe.  The 
country,  to  be  sure,  is  broken,  the  ground  springy,  and  the  cost  of 
moving  material  wiU  evidently  exceed  that  of  the  line  east  of  the 
Mississippi.  There  is  a  greater  quantity  of  earth  to  be  excavated,  and 
quite  an  increase  in  the  amount  of  culvert  masonry.  Still,  the  surface 
presents  a  favorable  aspect  for  good  alignment.  No  cut  will  exceed 
twenty  feet;  there  is  no  appearance  of  ledge;  and,  by  exercising  some 
degree  of  care  in  location,  an  excellent  route  can  be  obtained. 

I  have  nd  knowledge  of  this  line  extending  beyond  Long  prairie.  It 
is  represented  to  me  as  broken  into  sharp  ridges,  very  swampy,  and 
quite  thickly  wooded. 

Summing  up  this  matter,  it  seems  evident  that  the  proper  course*  of 
the  survey  would  be  from  St.  Paul  up  the  eastern  shore  of  the  Missis- 
sippi to  Sauk  rapids ;  thence,  near  the  Red  river  trail,  towards  the  head- 
waters of  the  Sauk.  Sufficiently  reliable  information  is  afforded  to 
prove  to  us  that  a  very  favorable  route  can  thus  be  secured.  The  pas- 
sage of  the  Mississippi  is  made  at  a  point  that  does  not  interfere  with 
steamboat  navigation.  It  affords  all  necessary  advantages  to  a  com- 
munication with  Lake  Superior,  is  in  a  favorable  position  as  regards 
an  eastern  connexion,  and  will  thus  insure  the  proper  direction  of  cap- 
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ital  in  the  location  of  private  lines.  The  crossing  at  Little  Falls  is 
nearer  a  direct  route  from  the  Pacific  to  Lake  Superior,  and  therefore 
worthy  serious  notice;  yet  it  is  evident  that  the  interests  of  private 
companies  should  not  be  neglected,  and  that  their  operations  should  be 
fostered,  which,  in  efforts  to  develop  the  resources  of  this  rich  country, 
will  add  their  share  to  the  importance  of  our  great  enterprise,  and  aid 
in  bringing  it  to  a  successful  termination. 

Passing. through  a  country  already  forward  in  vegetation,  and  pre- 
senting every  facihty  for  expediting  the  progress  of  the  survey,  the  route 
at  Sauk  rapids  is  superior  to  all  others  m  the  features  required  by  your 
letter  of  instructions. 

Submitting  this  result  of  my  examinations,  I  remain,  with  respect, 
your  obedient  servant, 

F.  W.  LANDER. 

Governor  Isaac  T.  Stbvbns, 

Chief  Northern  Pacific  Railroad  Exploring  Expedition. 


In  reference  to  tlie  best  crossing  of  the  Mississippi,  in  a  report  to 
me  from  Fort  Union,  submitted  May  8,  1863,  the  opinion  that  the 
crossing  at  Sauk  rapids  should  be  selected  was  modified  by  Mr. 
Lander,  and  the  reasons  were  given  for  preferring  the  Little  Falls  route 
as  follows,  viz : 

In  approaching  the  valley  of  the  Missouri,  the  line  crossing  the  Mis- 
sissippi at  Sauk  rapids  does  not  preserve  the  importance  given  it  in  for- 
mer reports.  The  scarcity  of  suitable  timber  for  bridging  and  the  light 
structures  required  in  partial  grading  of  the  road,  that  the  railway  may 
be  used  for  transportation  of  material  for  forwarding  it  to  an  early  com- 

fletion  at  low  cost,  cannot  be  too  fully  considered.    For  this  reason, 
will  again  refer  to  the  route  by  the  Little  Falls,  already  given  an  im- 
portant character  in  my  report  of  the  crossings  of  the  Mississippi.    The 
route  by  Little  Falls  does  not  occupy  so  favorable  a  position  in  regard 
to  an  eastern  connexion  as  that  crossing  the  Mississippi  at  Sauk  rapids, 
but  is  more  nearly  direct  towards  Lake  Superior.     The  crossing  is  the 
best  upon  the  Mississippi,  and  the  facilities  for  construction  very  great. 
While  passing  through  the  pine  region  of  the  northern  Mississippi,  and 
the  wooded  district  extending  to  the  Red  river,  it  assumes  a  high  char- 
acter, reviewed  in  connexion  with  the  present  subject,  "  the  scarcity  of 
timber  for  building  purposes  in  the  vicinity  of  the  Missouri." 

In  a  report  submitted  February  16,  Mr.  Lander  says:  "It  appears, 
then,  that,  from  the  great  scarcity  of  timber  upon  the  second  division 
of  the  route,  the  6rst  division  should  pass  through  a  timbered  region. 
The  difference  in  cost  between  the  route  by  Little  Falls  and  that  by 
Sauk  rapids  is  probably  very  little.  The  route  from  Little  Falls  to 
the  Bois  des  Sioux  is  represented  as  passing  over  high,  sandy  pla- 
teaux, broken  by  low  ridges,  and  interspersed  with  shallow  swamps. 
The  upland  country  is  well-timbered  with  the  eastern  pine,  and  the 
swamps  filled  with  excellent  cedar.  There  would  be  an  increase  of 
culvert  masonry  upon  this  route  for  the  purpose  of  drainage  through  a 
low,  wooded  country,  and  extra  cost  in  grubbing,  but  the  cros^iu^^  o^ 
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the  Chippewa  and  Tipsina  rivers  occur  near  iheir  sources,  and  the 
line  generally  preserves  a  better  character  than  that  near  the  odometer 
survey,  and  which  crosses  the  Mississippi  at  Sauk  rapids." 


12.  Report  of  Mr.  A.  W.  Tinkham^  assistant  engineevy  of  his  reconnais' 
sance  of  the  **  Three  Bvttes^^^  and  of  his  reconnaissance  on  the  route. 

Washington,  D.  C,  July  7, 1854. 

Dear  Sir:  On  the  morning  of  September  3,  1853, 1  separated  from 
the  train  of  Lieut.  Donelson,  and  entered  upon  a  reconnaissance,  fol- 
lowing up  the  valley  of  Milk  river  some  finy  miles,  crossing  over  the 
"  Trois  Buttes,"  the  Trunk  of  the  Prairie,  and  the  **  Knee,"  in  the 
route  to  Fort  Benton. 

These  first  named  isolated  mountains,  separated  from  each  other, 
and  from  whose  bases  in  every  direction  the  prairie  stretches  in  its 
almost  unbroken  monotony  for  long  distances,  had  within  a  day  or 
two  first  come  into  view,  and  on  the  day  previous  to  the  one  on  which 
I  commenced  the  reconnaissance  I  had  been  out  in  the  smooth,  dry 
prairie  separating  Milk  and  Marias  rivers,  noting  their  partially-discovr 
ered  outUne,  and  endeavoring  to  find  their  position. 

A  direct  march  firom  Lieut.  Donelson's  camp,  noted  September  2, 
would  have  saved  considerable  distance  here ;  a  straight  line  would 
have  carried  us  over  a  dry,  parched  prairie,  nearly  stripped  of  grass, 
without  wood  or  water.  For  these  reasons  I  followed  the  valley  of 
Milk  river  some  fifty  miles,  and  until  within  about  thirty  miles  of  the 
base  of  the  most  easterly  of  the  Trois  Buttes,  and  then  was  able,  with 
a  single  day's  march,  to  reach  the  base  of  the  mountains,  where  were 
water,  grass,  artd  wood  in  abundance. 

In  this  interval  of  fifty  miles.  Milk  river  bottom  is  marked  by  the 
same  character  of  Mauvaise  Terres  bluffs  which  at  intervals  distin^ish 
it  lower  down ;  steep,  irregular,  broken  slopes  of  clay  ^.nd  sand,  desti- 
tute and  naked  of  all  vegetation,  with  the  outcropping  tertiary  sand- 
stone in  layers  or  blocks.  The  cotton-wood  growtn,  growing  thinner 
from  the  commencement  of  our  journey,  ceased  wholly  in  the  distance 
of  twenty  miles,  and  for  thirty  miles  perhaps  not  a  single  tree  is  to  be 
found.  The  bed  of  the  river,  more  dry  than  lower  down,  is  wide  and 
shallow,  five  or  six  hundred  feet  wide,  and  but  a  few  feet  below  the 
intervale.  Water  is  rarely  found,  and  then  only  in  some  hole  sheltered 
by  the  overiiangii^  bank;  and  the  destitution  of  wood,  the  naked, 
barren  slopes  walling  in  the  intervale,  the  almost  total  absence  of  ani- 
mal life,  tne  whirling,  drifting  sand  of  the  dry  river-bed,  give  to  this 
portion  of  Milk  River  valley,  m  the  chilliness  of  an  autumn  day,  as  we 
travelled  it,  the  character  of  desolation  and  dreiurine^s.  The  river 
turns  firequently,  and  more  abruptly  than  lower  down,  and  is  not  favor- 
able as  a  railway-route,  and  offers  no  place  so  feasible  for  leaving  the 
valley  and  gaining  the  prairie  as  the  one  decided  on  in  the  vicinity  of 
the  camp  of  September  1. 

At  our  late  camp  on  the  river-bottom,  our  point  of  departure  from 
MUk  river,  when  we  took  a  direct  course  for  the  Three  Buttes, 
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we  halted  under  a  clump  of  cotton-wood  trees,  the  first  we  had 
seen  for  thirty  miles,  with  good  wood,  luxuriant  grass,  and  suflScient 
water  in  the  holes  of  the  river-bed.  In  this  vicinity,  washed  down  by 
the  water,  detached  fragments  of  limite  were  of  frequent  occurrence. 
On  the  5th  of  September,  at  night,  I  reached  the  east  base  of  the 
most  eastern  of  the  Three  Buttes. 

The  river,  where  I  left  it,  I  found  to  be  about  thirty  miles  distance  from 
our  camp  of  that  night.     With  the  exception  of  two  or  three  series  of 
coulees,  making  down  into  the  main  valley  of  Milk  river,  the  route  during 
ihe  day  lay  over  the  dry  prairie  already  noticed  as  lying  between  Milk 
and  Marias  'rivers.    In  these  coulees,  with  their  numerous  branches 
cutting  the  country  in  deep  'channels,  difficult  of  passage,  we  noticed 
the  fi-equency  of  fossils  and  of  lignite  in  place.     The  layers  of  lignite 
were  sometimes  six  feet  in  depth,  but  most  of  this  was  occupied  by 
layers  of  very  inferior  quality,  only  a  small  portion  being  black  and 
hird.     I  had  no  opportunity  to  examine  aify thing  more  than  what  hap- 
pened to  fall  in  my  way. 

•  Our  camp  at  the  eastern  base  of  the  mountain  was  not  gained  until 
night,  and  tne  gathering  rain  obliged  us  to  take  such  quarters  as  hap- 
pened to  befall  us,  without  much  opportunity  for  selection.  We  camped 
m  a  gully,  worn  by  water  through  a  light  gray  sandstone,  with  the  ani-  , 
mals  above  us  witn  good  grass.  At  the  bottom  of  the  gully  was  a  spring, 
whence  meandered  a  small  rivulet,  whose  belt  of  green  marked  its 
course  through  the  browned  plains,  until  it  was  absorbed  and  disap- 
peared. Antelope  had  been  tolerably  plenty  during  the  day.  The 
wild  cherry  and  black  gooseberry  were  abundant  near  our  camp. 
The  sandstone,  a  foijnation  of  considerable  extent,  a  thick  stratum 
which  the  water  has  sometimes  cut  into  a  channel  seventy-five  feet 
deep,  is  a  light  gray,  coarse  stone,  and  will  answer  very  well  for  ordi- 
*nary  masonary,  ana  apparently  could  be  easily  worked. 

September  6th  was  spent  in  making  the  ascent  of  the  mountain. 
The  rain  fell  heavily  dunng  the  early  part  of  the  previous  night,  and 
the  morning  sun  discovered  the  overhanging  peaks  of  the  Buttes,  glit- 
tering with  a  pure  white  covering  of  snow  stretching  far  down  their 
slopes,  and  contrasting  brilliantly  with  their  dark  masses  of  evergreen 
^owtb.  Occasionally  riding,  but  oftener  walking  and  leading  our  an- 
mials,  early  in  the  afternoon  we  gained  as  near  the  top  as  it  was  desi- 
rable for  the  whole  party  to  go.  Leaving  the  animals  and  most  of  the 
party  to  proceed  to  camp  on  the  western  slope,  on  foot  I  made  my  way 
to  tbe  tops  of  the  two  principal  summits  of  the  eastern  of  the  Trois 
Buttes.  Our  ascent  had  been  one  of  continued  excitement  and  in- 
terest* 

For  months  we  had  been  confined  to  the  monotony  of  the  smooth 
bleak  prairie,  and  had  missed  the  rocks  amd  trees,  the  hills,  and 
brooks,  to  which  we  Were  accustomed,  and  as  we  again  were  suddenly 
thrown  among  them  with  all  their  novelty  and  pleasant  associations, 
our  spirits  were  strangely  exhilarated,  and  every  familiar  stone  and 
shrub  possessed  a  rare  charm. 

The  mountains  are  perhaps  half  covered  with  a  small  growth,  chiefly 
of  pine — a  small  pitch-pine— straight,  eight  inches  to  two  feet  through, 
ana  spruces  of  the  same  size ;  and  the  other  half  is  made  \r^  ^\\!c!l 
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grassed  slopes,  a  thrifty,  abundant  growth,  sometimes  reaching  to  the 
higher  peaks,  or  with  steep  embankment-like  decUvities  of  loose  sliding 
stones,  which,  displaced  by  the  feet  of  the  buffalo  and  deer,  and  traced 
with  numerous  paths,  gave  a  foothold  for  ourselves  and  horses. 

The  game  was  abundant ;  a  large  elk  was  shot  in  the  earlier  part  of 
the  day ;  antelope  were  more  plenty  than  we  had  before  seen  them ; 
some  black-tailed  deer  were  seen,  a  big-horn,  and  occasionally  a  rab- 
bit or  hare  crossed  our  path. 

The  wild  cherry  ancf  gooseberry  were  abundant;  and  besides  there 
were  the  strawberry  vine,  the  raspberry  bus6,  blackberry  bush,  the 
ground  juniper,  and  other  familiar  plants. 

After  the  sandstone  was  a  dark  slaty-looking  stone,  soft,  and  crumbled 
on  the  surface,  which  was  supposed  by  Dr.  Suckley,  to  whom  I  gave 
the  specimens  collected  on  this  line,  to  be  carbonate  of  lime.  Porphy- 
ritic  and  common  trap  stones  were  also  in  place.  Perhaps  the  most 
valuable  stone  is  a  white  marble,  at  times  of  alabaster  clearness  and 
purity.  Many  of  these  stones  would  be  useful  in  building,  and  there 
IS  little  doubt  that  a  suitable  exploration  would  prove  them  to  be  con- 
veniently accessible. 

The  snow  of  the  previous  night  had  not  been  wholly  obliterated  by 
the  warm  sun  of  the  day,  and  was  an  agreeable  incident  to  the  closing 
part  of  the  somewhat  laborious  and  heated  ascent. 

The  view  from  the  two  summits,  of  about  the  same  height,  and  which 
were  mounted  in  succession,  is  of  vast  extent,  and  embraces  objects  of 
striking  interest.     East  and  north  you  trace  the  windings  of  Milk  river. 
In  the  same  direction,  off*  in  the  distance,  is  Cypress  mountain — not 
mountain-like  in  appearance,  but  apparently  a  sipping,  gradually  rising 
elevation  of  ground.     Not  as  far  off  as  the  mountain,  and  beyond  what 
appeared  to  be  Milk  river,  could  be  seen  a  lake  of  considerable  extent. 
Here  we  had  our  first  view  of  the  Rocky  mountains.     One  hundred 
miles  or  more  distant,  they  terminated  the  view  from  northward  to 
southward,  gradually  falUng  towards  the  horizon  in  the  latter  direction. 
The  snow  of  the  previous  night  had  evidently  extended  to  them,  and 
the  imposing  mass  abruptly  opposing  itself  like  a  forbidding  wall,  ter- 
minating the  smooth  stretch  of  prairie  reaching  to  its  base,  was  gorgeous 
with  its  glittering  peaks  and  flashing  snow-fields,  lit  up  with  unusual 
brilliancy  by  the  evening  sun.     It  is  characteristic  of  the  mountains  to 
the  north  of  Sun  river,  that  at  first  view  they  generally  present  a  seem- 
ing unbroken  front ;  and  though  a  nearer  approach  discovers  openiogs 
hid  from  view  in  the  distance,  and  some  of  which  future  exploration 
may  possibly  show  to  afford  practicable  passages  of  the  mountain,  we 
were,  at  the  Three  Buttes,  too  far  distant  to  detect  any  such  favoring 
gaps,  and  the  mountains  were  before  us,  an  unbroken  and  apparently 
unpenetrable  barrier. 

South  and  southeast  could  be  seen  the  mountains  beyond  the  Mis- 
souri, in  the  direction  of  Fort  Benton,  and  near  the  Bear's  Paw  range. 
The  Marias  River  valley  was  not  distinguishable,  but  its  tributaiy 
rivulets,  emanating  in  the  mountain,  could  sometimes  be  traced  for  a  long 
distance.  Most  of  the  small  rivulets,  in  this  dry  season  of  the  year,  are 
absorbed  and  lost  before  passing  beyond  the  limits  of  the  mountam  slopes. 
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The  sun  had  set  as  we  left  the  tops  of  the  mountains ;  the  air  was 
growing  cool  and  chilly;   the  thermometer  at  37°  Fahrenheit,  and 
rapidly  falling.     The  barometer  gave  the  height  of  the  three  mountains 
about  3,300  leet  above  the  prairie  at  its  base,  and  (I  speak  from  recol- 
lection only — the  record  of  the  observations  were  with  the  general  re- 
cords now  missing)  about  6,700  feet  above  the  sea.     To  me  they  are 
objects  of  singular  curiosity.     Distinct  from  each  other,  and  isolated 
from  any  mountain  group,  they  have  been  thrown  up  high  above  the 
surrounding  country,  and  have  long  served  as  the  watch-towers  and 
land-marks  of  the  roving  tribes  ranging  for  a  thousand  miles  distance 
north,  south,  east  and  west.     Assi^iboins,  Crows  and  Blackfeet,  all 
know  them  well  in  their  geography,  and  their  summits  are  marked  with 
their  monumental  stone  heaps,  and  retain  the  lodges  where  some  war 
party  has  waited  the  favorable  moments  to  pounce   upon  the    un- 
guarded and  isolated  wanderer  of  the  plain  below. 

The  descent  to  our  camp  was  very  rapid — as  rapid  as  the  steep  slopes 
would  admit;  and  before  dark  we  gained  the  bottom  of  the  ravine, 
whence  the  sight  of  the. curling  smoke  and  bright  fire-light  had  advised 
us  where  to  look  for  the  rest  of  the  party.  The  night  was  clear  and 
frosty,  and  the  clear  sparkling  brook  washing  the  small  stones  in  its 
bed,  with  the  wooded  and  dark  slopes  shutting  us  in,  made  our  en- 
campment strangely  unlike  the  bare  prairie  to  which  we  were  accus- 
tomed. 

The  next  day  we  completed  the  descent,  passed  between  the  re- 
maining two  of  the  Three  Buttes,  and  before  night  were  again  on  the 
smooth  prairie,  and  encamped  that  night  at  dark  about  twelve  miles 
south  of  the  most  westerly  of  the  Buttes,  without  water  or  wood.    Our 
course  was  to  the  Marias  river,  and  we  hoped  to  fall  upon  some  small 
tributary  which  would  afford  us  water,  but  every  promising  hollow  and 
valley  only  served  to  disappoint  us  with  its  dry  bed.     The  ground  con- 
tinues rollmg  for  some  distance  after  leaving  the  Buttes,  and  some  six- 
teen miles  west  of  our  camp  was  a  very  prominent  and  high  bluff", 
called  Snake's  Head.     We  went  no  nearer  to  it.     Game,  especially  buf- 
felo,  was  plenty  during  the  day.     It  was  on  this  evening  that  I  lost  my 
horse.     The  old  man,  Monroe,  whom  I  took  with  me  as  interpreter  in 
case  we  fell  in  with  any  bands  of  Blackfeet,  was  very  uneasy  during 
our  stay  on  the  Buttes,  and  hardly  seemed  to  act  or  breath  freely  until 
we  were  again  on  the  prairies,  and  with  an  unobstructed  sight.     Pass- 
ing so  much  of  his  life  among  the  Indians,  he  had  all  their  superstitious 
fears ;  and  recalling  every  Indian  story  of  combat  and  murder  connected 
with  these  mountains,  his  mind  seemed  really  confused  under  the  su- 
perstitious dread  which  weighed  upon  him,  and  he  acted  with  more 
than  ordinary  forgetfulness.      Ridmg  side  by  side,  his  rifle  must  have 
been  cocked,  and  the  motion  discharged  the  gun,  the  ball  passing  into 
my  horse  just  back  of  my  leg.     I  was  obliged  to  abandon  her  on  the 
spot,  one  of  the  party  after  that  generally  walking  by  turns.     She  was 
a  fine  mare,  a  pet  with  me,  and  as  I  looked  back  upon  the  spot  where 
she  had  lain  down  exhausted,  after  struggling  to  follow  the  other  horses, 
it  was  with  a  sadness  such  as  one  feels  for  the  loss  of  a  more  intelligent 
object  of  affection. 
On  the  next  day,  September  8th,  I  reached  Marias  rivet,  ^ex  ^ 
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march  of  a  little  over  twenty-six  miles.  The  route  was  over  the  dry 
rolling  prairie,  and  parched  and  sterile,  occasionally  crossing  the  dry 
bed  where  at  some  time  flowed  a  tributary  brook  of  the  Marias  river, 
or  the  dry  and  parched  bottom  of  a  shallow  lake.  Starting  without 
breakfast,  it  was  near  noon  before  we  found  any  water,  and  then  we  ob- 
tained it  from  some  small  pools  of  standing  but  palatable  water,  for  which 
we  were  probably  indebted  to  the  recent  rain.  Marias  river,  where  we 
touched  it,  has  the  same  characteristics  as  lower  down — flows  in  a  deep 
channel  two  hundred  to  three  hundred  feet  below  the  prairie  level,  and 
though  tolerably  well  wooded  with  cotton-wood,  is  hid  from  sight  until 
one  is  close  upon  it.  The  valley  #s  frequently  broken  with  coulees. 
The  bed  of  the  river  is  two  hundred  to  three  hundred  feet  broad  ; 
water  at  that  time  one  hundred  and  fifty  feet  wide,  two  to  four  feet 
deep ;  banks  eight  to  twelve  feet  high,  of  sand  and  mud.  Pebbly  bot- 
tom, swift  current,  water  shghdy  milky. 

A  handsome  band  of  elk,  some  twenty  or  twenty-five  in  number, 
headed  by  a  stately  buck,  walked  leisurely  past  our  camp  on  the  opposite 
side  of  the  river. 

Fording  the  river  here,  and  passing  on  to  its  western  banks,  some 
eight  miles'  further  travel  brought  us  to  the  "  Trunk  of  the  Prairie,"  a 
box-like  prairie  elevation,  not  particularly  prominent,  but  from  whose 
top  I  obtained  a  fine  general  view  of  the  Rocky  mountains,  and  of  the 
country  at  their  base.     Here  we  again  saw  droves  of  buflfalo. 

After  obtaining  this  point,  I  turned  southeasterly  towards  Fort  Ben- 
ton, travelling  in  a  direct  line  from  the  "  Knee,"  by  my  estimate  thirty- 
seven  miles  distant,  and  which  I  did  not  reach  until  the  close  of  the 
next  day,  September  10.  This  is  all  prairie  country,  and  of  somewhat 
better  character  than  to  the  northeast  of  Marias  river.  It  is,  however 
very  scantily  watered,  and  is  destitute  of  wood.  In  this  distance  of 
thiity-seven  miles  I  passed  over  one  considerable  brook-bed,  where 
there  was  no  running  water,  but  an  abundance  of  good  water  standing 
in  the  deeper  parts 'of  the  channel,  and  no  wood.  There  is  evidently 
here  at  times  a  considerable  flow  of  water.  Besides  this,  we  saw  but 
little  water,  and  there  was  no  wood. 

The  buffalo-dung  was  sufficiently  plentiful  for  fuel. 

From  the  "Knee,"  a  square  detached  butte,  of  perhaps  half  a  mfle 
wide,  with  a  fortress-like  look,  and  accessible  with  horses  at  only  a 
few  points,  I  had  another  view  of  the  Rocky  mountains,  the  country 
watered  by  the  Teton,  and  of  the  prairie  to  the  eastward,  and  then  was 
able  to  trace  the  general  route  desirable  for  the  railway  after  leaviM 
Milk  river.  The  Missouri  river  moimtains  were  also  in  view.  Camped 
on  the  Teton,  about  five  miles  from  the  "Knee,"  groping  into  camp 
late  in  the  evening,  having  marched  about  thirty-three  miles  without 
water,  and  one  of  the  mules  having  given  out.  Here  we  had  good 
water  and  wood  and  tolerable  grass.  At  this  camp  I  remained  the 
next  day,  the  Sabbath.  The  Teton  here  resembles  the  Marias  river, 
though  a  smaller  stream,  flowing  deep  below  the  prairie,  fringed  with 
cotton-wood,  was  sixty  to  two  hundred  feet  wide,  one  to  three  feet 
deep,  freshet-marks  about  eight  feet  above  the  water-level ;  at  that 
line,  width  of  interval  one  thousand  feet. 

From  this  camp  the  same  smooth  prairie  continues  until  terminated 
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by  the  bluffs  and  coulees  of  the  Missouri  river ;  smd  save  that  we  once 
more  crossed  the  Teton,  having  about  the  same  character  already 
noticed,  the  balance  of  the  journey  does  not  require  remark,  and  the 
route  soon  crosses  the  more  thoroughly  explored  line  travelled  by  the 
main  train. 

September  12ih. — I  reached  Fort  Benton  late  in  the  evening,  after  a 
ride  of  some  thirty-five  miles,  closing  this  reconnaissance  of  about  two 
hundred  and  ten  miles  in  extent,  and  occupying  ten  days'  time. 

Its  chief  value  is  the  continuation  of  the  survey  of  Milk  river  above 
where  the  odometer  survey  left  it;  the  examination  of  the  general 
character  of  the  country  between  Milk  and  Marias  rivers ;  the  partial 
reconnaissance  of  the  "  Trois  Buttes,"  discovering  much  that  may  prove 
valuable  in  these  mountains  of  wood  and  stone,  with  more  or  less  of 
land  capable  of  tillage ;  the  intersection  of  Marias  and  Teton  rivers, 
with  other  surveys,  enabling  us  to  plot  those  rivers  with  a  good  degree 
of  accuracy ;  and  the  description  ol  the  practicable  railway  character  of 
the  country  from  Milk  river  to  the  upper  valley  of  the  Teton  river. 

Its  plot  was  long  since  incorporated  in  the  general  maps  of  the  sur- 
vey ;  the  barometric  observations,  few  in  number,  but  characteristic, 
were  at  Olympia  among  the  meteorological  records,  with  Lieut.  Don- 
elson,  and  probably  are  included  in  the  missing  records.  The  mine- 
ralogical  specimens  were  turned  over  to  Dr.  Suckley. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

A.  W.  TINKHAM, 
Gov.  I.  I.  Stevens, 

Chief  N.  P.  R.  R.  Exploration,  Washington^  D.  C. 


13.  Report  of  Doctor  John  Eeans  of  his  route  south  of  the  Missouri  and 
Yellowstone  and  between  the  Milk  and  Missouri  rivers. 

[The  above  report  has  not  yet  been  received  at  the  department.] 
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14.  Rg»rt  of  Lieutenant  A.  J,  Donel^on,  corps  of  engineers  United 
States  army^  of  his  survey  of  the  Missouri  to  Fort  Union,  and  of  his 
reconnaissance  of  the  country  in  the  vicinity  of  Fort  Union  belxveen  the 
White  Earth  and  the  Big  Muddy  river. 

Olympia,  Washington  Territory, 

March  8,  1854^. 

Sir  :  Having  already  rendered  you  a  general  description  of  the  Mis- 
souri river  from  its  mouth  to  the  Poplar,  and  of  the  country  in  the 
"Vicinity  of  Fort  Union,  I  have  the  honor  to  submit  the  follow i^g^reijorU 
13 
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v^hich,  with  the  accompanying  nnap  and  tables,  comprises  all  the  in- 
formation obtained  by  tne  party  under  my  charge  in  the  months  of  May, 
June,  and  July,  1863. 

The  party  for  the  survey  of  the  Missouri  consisted  of  Lieutenant 
John  MuUan,  first  artillery,  Mr.  W.  M.  Graham,  and  one  sergeant,  two 
artificers,  and  three  privates  of  the  United  States  company  of  sappers 
and  miners.  Lieutenant  MuUan  was  placed  in  charge  of  the  meteoro- 
logical observations,  in  addition  to  wnich  he  assisted  in  making  the 
topography.  Mr.  Graham  was  the  astronomer ;  Sergeant  Collins  as- 
sistant topographer,  and  the  remainder  of  the  sappers  aided  in  the 
several  duties. 

The  steamboat  Robert  Campbell,  in  which  we  had  engaged  passage, 
was  propelled  by  a  double  engine,  and  had  been  a  first-class  Missouri 
river  packet.  Her  tonnage  was  about  three  hundred,  and  she  had  on 
board  near  the  maximum  load,  drawing  about  five  feet  of  water. 

The  operations  pursued  in  making  the  survey  were  briefly  as  fol- 
lows :  Meteorological  observations  were  generally  taken  at  every  halt. 
Astronomical  observations  were  made  whenever  practicable  at  the 
halts.  A  topographical  sketch  was  taken  to  the  mouth  of  the  Poplar, 
from  a  point  about  twenty  miles  above  St.  Joseph.  For  this  purpose, 
Lieut.  Mullan,  myself,  and  Sergeant  Collins  generally  performed  in  turn 
the  work  of  running  courses,  estimating  distances,  and  of  mapping.  The 
sketch  is  continuous,  except  what  should  correspond  to  the  portions  of 
the  map  of  the  river  drawn  in  dotted  lines;  as  for  these,  the  notes 
were  in  one  case  lost,  and  for  the  rest,  the  courses  were  travelled  after 
dark.  The  connexion  was  made  by  drawing  the  portions  in  doited 
lines  firom  our  notes,  and  from  the  maps  of  Lewis  and  Clark,  Nicollet, 
and  others. 

Hourly  soundings  were  taken  from  near  the  mouth  of  the  Big  Sioux 
to  Fort  Union.  Notes  were  made  of  all  the  features  of  the  river  and 
adjacent  country,  as  observed  firom  the  steamboat,  and  all  information 
practicable  was  obtained  from  gentlemen  of  the  fur  company,  and 
traders  and  voyageurs.  In  constructing  the  map,  the  data  obtained  by 
Nicollet  and  others,  who  formerly  surveyed  the  river^  have  been  freely 
used,  as  the  object  was  to  obtain  accuracy  by  combining  all  the  reliable 
results  which  have  ever  been  obtained.  The  map  of  all  that  portion 
of  the  river  below  the  point  at  which  we  commenced  sketching  has 
been  drawn  by  adding  our  own  observations  to  the  best  maps  already 
pubUshed.  Having  left  St.  Louis  at  half-after  twelve  o'clock  on  the 
21st  of  May,  we  entered  the  Missouri  a  little  while  before  sunset,  and 
found  that  river  high,  the  water  muddy,  and  current  rapid. 

The  Missouri  enters  the  Mississippi  in  latitude  38®  60'  6(y'  north, 
and  in  longitude  90*^  13'  45"  west  of  Greenwich.  Below  the  mouth  of  the 
Kansas  it  pursues  a  direction  nearly  east,  lies  almost  entirely  witbin 
the  State  of  Missouri,  and  is  about  three  hundred  and  eightv-two  miles 
long.  Its  banks  are  here  almost  continuously  settled,  while  all  the 
more  prominent  localities  are  occupied  by  flourishing  cities,  towns,  or 
villages.  The  soil  is  of  surpassing  fertility,  and  the  adjacent  country 
rich  in  coal,  iron,  and  other  minerals.  Cotton-wood  is  the  prevailing 
^frowth  in  the  bottoms,  while  willow  is  very  abundant  at  the  water's 
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ed^  aod  s^amore  near  the  river  and  its  tributaries ;  but  there  are 
also  found,  m  great  abundance,  principally  on  the  slopes  which  limit 
the  immediate  valley  of  the  Missouri,  the  oak,  walnut,  ash,  elm,  and 
maple.  The  islands  are  very  numerous,  and  some  of  them  several 
miles  in  extent.  They  do  not,  as  higher  up  the  river,  appear  to  owe 
in  part  their  existence  to  the  entrance  of  tributaries.  They  have 
nearly  all  a  rich  soil,  but  are  kept  by  the  action  of  the  current  in  a 
transition  state,  either  increasing  in  size  from  the  constant  deposition 
of  new  material,  or  undergoing  destruction  in  consequence  of  tne  cur- 
rent driving  against  the  islands  through  changes  in  tne  channel  of  the 
river. 

Those  changes  are  very  marked  in  this  river,  which  may  be  ob- 
served in  nearly  all  streams,  and  which  are  or  arise  from  the  detrition 
of  the  banks  on  one  side,  and  the  formation  of  new  ones  at  correspond- 
ing points  generally  on  the  opposite  side.  The  detrition  principally 
takes  place  on  the  side  of  the  main  channel,  as  along  the  outer  circle 
of  bends.  The  current  is  only  efiectually  checked  when,  after  it  has 
encroached  in  one  direction  for  some  time,  it  encounters  the  rocky  bluHs 
which  border  the  river  valley.  The  growth  of  timber  only  delays  its 
action  ;  for  there  were  noticed,  in  a  great  many  instances,  lar^e  and 
flourishing  trees,  roots  and  all,  which,  with  the  earth  they  grew  in,  had 
fallen  into  the  river,  and  were  floating  down  to  sink  or  be  caught  on 
some  sand-bar,  and  thus  to  become  a  sna^  or  sawyer,  or  perhaps  a 
Bucleus  around  which  should  be  formed  an  island.  The  first  settlers 
must  have  suffered  very  much  from  these  causes;  others,  as  those 
who  have  located  below  and  in  the  vicinity  of  Council  Bluff*  city,  have 
avoided  their  ill  effects  by  placing  their  improvements  as  far  from  the 
river  as  practicable. 

The  destruction  of  the  banks  is  not  in  all  cases  gradual,  for  I  saw 
many  instances  to  the  contrary,  and  had  reliable  information  that  ofl,en 
an  extent  of  several  acres  of  land  disappeared  in  a  moment. 

During  a  great  part  of  our  voyage,  those  changes,  of  which  mention 
has  been  meide,  were  much  more  marked  on  the  right  than  on  the  left 
bank  of  the  river;  which  may  be  accounted  for  by  the  fact  that,  while 
the  river  is  confined  in  its  course  between  two  nearly  parallel  ranges  of 
blufl&,  it  appears  tending  to  approach  the  more  westeny,  and,  as  a  con- 
sequence, must  encroach  principally  on  that  side.  It  was  noticed  that 
many  of  the  principal  bends  were  turned  towards  the  west. 

I  was  informed  tnat  at  some  points  the  banks  disappear  more  in  low 
than  in  high  water ;  and  this  may  be  explained  by  sup{X>sing  that  the 
strong  current,  while  it  loosens  the  mass,  supports  it  in  its  position  as 
Ions  as  the  water  is  high.  One  good  effect  resulting  from  the  formation 
of  mese  obstructions  is,  that  it  tends  to  give  the  river  a  sinuous  course, 
which  diminishes  the  velocity.  As  in  the  case  of  the  Mississippi,  so  in 
this,  if  the  river  were  straight  the  velocity  would  be  too  great  for  ihe 
purposes  of  navigation. 

It  results  from  the  continually  recurring  changes  to  which  the  Mis- 
souri is  liable,  that  at  nearly  every  bend  there  is  a  sand-bar  or  island, 
and  a  series  of  snags  and  sawyers.  These  also  generally  occur  where- 
ever  from  any  cause  the  water  is  still,  or  there  is  a  counter  current, 
and  where  there  are  eddies  or  whirlpools.    The  difficulty  in  iiaLVigdXiotL 
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is  to  discover  in  season  a  continuous  unobstructed  channel.  Concealed 
snags  and  sawyers  are  liable  to  occur  in  any  part  of  the  river. 

The  average  velocity  of  this  portion  of  the  Missouri  is  a  little  over 
five  miles  an  hour.  By  a  rough  measurement,  made  at  Howard's 
Landing,  not  far  above  Boonville,  I  found  the  width  to  be  about  half  a 
mile. 

Some  of  the  characteristics  which  I  have  not  mentioned  of  this  por- 
tion of  the  valley  of  the  Missouri  are,  that  the  tributaries  have  generally 
much  clearer  water  than  the  river  itself,  and  are,  from  the  depositions 
which  there  take  place,  narrower  at  their  mouths  than  elsewhere ;  that 
the  smaller  of  the  tributaries  lie,  for  the  most  part,  within  the  two  parallel 
ranges  of  bluffs ;  that,  in  many  instances,  the  bottoms  maybe  said  to  be 
swamp-land,  being  occupied  by  numerous  marshes,  lakes,  ponds,  and 
sloughs,  which  diminish  the  value  of  the  exceedingly  rich  land,  and  must 
cause  the  intermittent  and  other  fevers  to  prevail  to  some  extent ;  that 
the  banks  of  the  river  are  heavily  woodea  from  the  mouth  of  the  Kan- 
sas to  the  Mississippi,  there  having  been  observed  by  myself  but  one 
locality,  and  that  near  the  mouth  of  Grand  river,  which  could  be  called 
a  prairie  ;  and  that  the  two  ranges  of  hills  which  limit  the  valley  of  the 
Missouri  were  judged  to  be  from  seven  to  fifteen  miles  distant  from 
each  other — the  eastern  range  touching  the  river  at  St.  Charles,  Port- 
land, Glasgow,  Brunswick  and  other  points ;  and  the  western  below  St. 
Charles,  at  Jefferson  city,  Boonville,  Howard's  Lsmding,  Lexington, 
Camden,  Liberty  Landing,  &c.  The  two  continuing  parallel  to  each 
other,  and  consequently  diverging  firom  the  river  between  the  points 
above  mentioned. 

Besides  these  characteristics,  I  will  mention  that  the  coal  measures 
are  the  principal  geological  formation  near  the  mouth  of  the  Missouri ; 
the  magnesian  limestone  near  Jefferson  city,  and  the  carboniferous 
limestone  and  coal  measures  from  Howard's  Landing  upwards. 

The  town  of  Independence,  not  far  below  the  mouth  of  the  Kansas,  and 
situated  in  a  bend  of  which  the  arc  is  twelve  miles  and  the  chord  three 
miles  long,  is  connected  by  travelled  roads  with  Santa  T6  and  with 
Fort  Laramie  and  the  South  Pass.  Kansas,  near  the  mouth  of  the 
river  of  that  name,  is  also  so  connected. 

Between  Fort  Leavenworth  and  the  mouth  of  the  Missouri,  the  prin- 
cipal tributaries  are  the  Osage,  Grand  river,  and  the  Kansas.  The 
first  is  about  three  hundred  and  fifty  yards  wide  at  its  mouth,  but  a 
little  wider  just  above.  It  is  navigable  six  months  in  the  year  for  about 
two  hundred  miles,  or  to  a  point  thirty  miles  beyond  Warsaw,  although 
steamboats  have,  in  very  high  water,  been  to  Harmony  station,  which 
is  beyond  the  fi-ontier  of  the  State.  Grand  river  is  about  two  hundred 
yards  wide  at  its  mouth,  and  is  navigable  for  steamboats,  although  the 
interests  of  trade  do  not  now  cause  it  to  be  used  for  that  purpose. 
Kansas  river  unites  with  the  Missouri  at  an  angle  of  about  160®.  A 
low  bottom,  nearly  a  mile  wide  and  several  miles  long,  occurs  just 
below  its  mouth.  The  angle  between  the  two  streams  was  probably, 
in  former  days,  about  80^ ;  but  a  deposition  having  taken  place  at  the 
mouth  of  the  Kansas  in  the  same  manner  that  islands  are  continually 
formmg  in  the  Missouri,  and  being  partly  caused  by  the  difference 
in  velocity  of  the  two  streams,  the  Kansas  has  shifted  its  channel  to  the 
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north.  It  is  about  300  yards  wide  at  its  mouth,  and,  with  the  exception 
of  two  sets  of  rapids,  open  for  navigation  for  about  150  or  200  miles. 
The  rapids,  I  was  informed,  could  oe  improved  at  a  moderate  cosU 
Flowing  as  it  does  through  a  tract  of  country  which  is  not  in  any  other 
way  accessible  to  steamboats,  and  which  possesses  many  resources,  the 
Kansas  must  assume  some  importance  at  a  future  day.  I  did  not  see 
its  valley  above  its  mouth,  but  having  formerly  travelled  over  the 
country  for  some  hundreds  of  miles  west  of  Fort  Leavenworth,  can 
say  that  the  valleys  of  the  streams,  for  at  least  150  miles  west  of  that 
post,  are  favorable  for  agricultural  or  grazing  purposes ;  and  from  their 
proximity  to  the  Kansas,  as  well  as  from  information  received,  I  would 
mfer  that  its  valley  has  the  same  advantages. 

In  our  ascent  of  the  river,  we  proceeded  at  the  rate  of  about  five 
miles  an  hour,  halting  near  two  hours  every  day  for  the  purpose  of  pro- 
curing wood.  The  ordinary  price  of  this  along  the  banks  of  the  river 
was  from  two  to  two  and  a  half  dollars  per  cord,  according  to  quality ; 
and  the  consumption  of  it  by  the  steamboat  at  the  rate  of  about  two 
cords  per  hour.  We  reached  Howard's  Landing,  five  miles  above 
Boonvflle,  at  12  m.  on  the  24th  of  May,  and  halted  there  until  nine 
o'clock  in  the  evening,  for  the  purpose  of  repairing  some  part  of  the 
boat's  machinery.  We  found  the  current  very  rapid  at  Brunswick,  but 
met  with  no  other  obstruction  at  this  point.  There  was  formerly  a 
large  island  opposite  this  town,  and  it  has  not  yet  entirely  disappeared. 
The  current  was  observed  to  be  more  rapid  between  the  island  and 
right  bank  shore  than  next  the  outer  side  of^the  elbow.  On  the  night  of 
the  25th  and  on  the  26th,  above  Brunswick,  the  steamboat  was  much 
delayed  by  sand-bars.  In  running  on  one  of  these,  the  ordinary 
events  which  transpire  in  rapid  succession  are  the  harsh  and  grating 
noise  beard,  the  trembling  motion  communicated  to  the  steamboat 
while  being  brought  to  a  state  of  rest,  the  inclination  from  stem  to  stern 
which  it  is  at  the  same  time  caused  to  assume,  the  ringing  of  bells  to 
stop  the  engines  and  to  cause  them  to  work  backwards,  and  then,  this 
faihng  to  relieve  the  boat  from  its  awkward  position,  the  resort  to  the 
double  set  of  spars,  pulleys  and  tackling,  with  which  every  Missouri 
river  steamboat  is  furnished.  The  discovery  in  season  of  a  continuous 
unobstructed  channel  is  generally  easily  made  by  the  skilful  pilot 
when  there  is  nothing  to  interfere  with  his  vision ;  the  slightest  ripple 
on  the  surface  of  the  water  above  a  sand-bar,  and  the  divergence  of 
the  current,  which  occurs  near  a  concealed  snag,  however  unapparent 
to  an  ordinary  eye,  are  unerringly  detected  by  him,  when  he  can  dis- 
tinguish objects  at  the  supposed  distance.  But  sometimes  the  channel 
has  an  oblique  direction,  and  over  the  entire  cross  section  of  the  river 
indicatiobs  of  obstructions  may  be  seen.  It  may  accordingly  be  infer- 
red how  much  more  dangerous  is  the  navigation  by  ni^ht  than  by  day, 
and  how  great  must  be  the  difficulties  when  the  night  is  entirely  dark. 
We  reached  Lexington  a  little  after  noon  on  the  26th,  and  obtained 
there  about  five  hundred  bushels  of  coal.  Just  above  this  town  the 
river  was  found  to  be  very  rapid.  The  points,  which  in  this  report  are 
mentioned  as  being  particularly  rapid,  were  generally  such  that  our 
steamboat,  when  struggling  directly  against  the  current,  made  verj 
little  or  no  progress.    We  passed  them  m  taking  advaulage  oi  \X\e  c\3X- 
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rent  by  diagonal  steermg,  and  by  using  rosin,  pitch,  &c.,  to  increase 
the  tension  of  the  steam.  Not  far  from  Lexington,  we  passed,  on  the 
26th,  a  short  turn  in  the  river  with  a  rapid  current,  and  called  "  Devil's 
Bend." 

The  permanent  obstructions  in  the  river  below  the  mouth  of  the 
Kansas  are  a  chain  of  rocks  about  twelve  miles  below  St.  Charles, 
and  one  a  little  below  Sibley.  I  could  obtain  no  facts  as  to  the  effect 
these  now  have  upon  the  navigation. 

I  have  thus,  with  the  exception  of  stating  some  facts  as  to  the  climate, 
statistics  of  navigation,  &c.,  which  will  be  done  further  on,  described 
that  portion  of  this  river  which  lies  within  the  State  of  Missouri.  As 
most  of  the  characteristics  I  have  mentioned  are  applicable  to  the  other 
portions  of  the  river  over  which  we  travelled,  I  shall,  as  a  general 
thing,  enter,  in  the  following  part  of  this  report,  into  a  particular  de- 
scription only  when  the  character  of  the  country  or  river  is  essentially 
different  from  that  which  has  been  considered.  I  have  dwelt  some- 
what on  the  changes  which  take  place  in  the  positions  of  the  banks  of 
the  river  and  its  channel.  These  occur  in  a  similar  manner,  but  in 
different  degrees  at  successive  points,  along  the  whole  of  the  Missouri 
that  was  surveyed. 

As  the  lower  subdivision  of  this  river  is  far  more  important  than 
any  other,  so  also  is  the  State  of  Missouri  than  any  other  part  of  the 
vast  tract  of  country  watered  by  this  stream.  That  State,  with  its 
great  agricultural  and  mineral  resources,  from  its  central  position,  its 
connexion  by  travelled  roads  with  aU  the  territories  as  well  as  the  two 
great  harbors  of  the  Pacific,  and  the  facility  of  communication  by 
navigable  streams  with  the  extreme  northern  and  southern  portions  of 
the  Union,  will,  it  seems  to  me,  be  very  important  as  a  source  of  supply 
to  any  line  oi  railroad  which  may  be  directed  across  the  continent. 

The  next  portion  of  the  river  to  be  considered  is  that  which  is  in- 
cluded between  the  rivers  Kansas  and  Nebraska  or  Platte  ;  this  division 
of  the  subject  into  parts  being  adopted  more  for  convenience  than  any- 
thing else. 

The  Missouri,  from  near  the  mouth  of  the  Kansas  to  near  the  par- 
allel of  40^  38'  north  latitude,  or  about  the  middle  of  the  island  of 
Grand  Lebouter,  separates  the  State  of  Missouri  from  the  Indian  ter- 
ritory, and  from  that  point  to  the  mouth  of  the  "  Big  Sioux"  it  sepa- 
rates the  State  of  Iowa  from  the  Indian  territory. 

We  passed  the  mouth  of  the  Kansas  at  about  forty  minutes  psist  4 
o'clock  p.  m.  on  the  27th.  Fort  Leavenworth  we  passed  at  about 
half-after  10  o'clock  a.  m.  on  the  28th.  This  place  is  beautifully  sit- 
uated upon  a  commanding  eminence  on  the  right  bank  of  the  Missouri. 
The  country  to  the  west  of  it,  for  some  twenty  or  thirty  miles,  to  the 
vast  prairies,  is  an  alternation  of  hills  and  valleys,  of  prairies  and  wood- 
land. The  valleys  are  fertile,  and  some  of  them  under  cultivation. 
The  occurrence  of  woods  here,  for  many  miles  back  from  the  river, 
serves  in  some  degree  to  show  that  throughout  a  great  part  of  its 
extent  the  coimtry  adjacent  to  the  Missouri  would  be  suflSciently 
wooded  were  it  not  for  the  annual  fires. 

We  bad  some  difficulty  in  stemming  the  current  above  and  below 
Weston.    Not  far  above  that  po\nt  a  maiVed  cVfflJxge  took  place  in  the 
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appearance  of  the  river.  The  water  seemed  clearer,  the  current  less 
rapid,  and  the  islands,  which  were  nearly  all  on  the  left  side,  were 
fewer  and  of  older  formation  than  was  the  case  lower  down  the  river. 
Both  banks,  whether  low  ground  or  hills,  were  well  wooded;  but  on 
the  right  bank,  those  prairies  which  extend  to  the  toot  of  the  mountains 
were  not  far  off,  while  on  the  left  the  belt  of  thick  woods  was  of  about 
the  same  width,  being  succeeded  by  an  alternation  of  prairies  and 
woods. 

On  one  occasion  we  entered,  just  after  we  had  turned  from  south- 
west to  west,  a  lonff  and  straight  portion  of  the  nver.  From  the  lower 
end  of  this  we  could  see  Independence  prairie  at  some  miles  off,  and 
which  appeared  to  cross  the  river  from  west  to  east.  We  halted  near 
this  at  9  p.  m.  the  next  morning. 

The  distance  from  Weston  to  St.  Joseph  is,  by  land,  twenty-eight 
miles,  by  water  sixty  miles.  The  river  is  very  tortuous  between  the 
two  points,  flowing  m  its  course  towards  every  point  of  the  compass. 

Several  miles  before  we  reached  St.  Joseph,  tne  beautiful  prairie  on 
which  it  is  situated  appeared  in  view.  It  was  of  vast  extent,  and  cover- 
ed with  a  brilliant  verdure.  Behind  it,  to  the  east,  were  thinly-wooded 
hiUs,  which  appeared  to  range  in  a  southeast  and  northwest  direction. 
St.  Joseph,  a  nourishing  town  of  about  five  thousand  inhabitants,  was 
formerly  an  important,  and  is  now,  as  I  was  informed,  a  minor  ren- 
dezvous for  California  and  Oregon  emigrants,  there  being  a  good  road 
from  it  to  Fort  Laramie  and  the  South  Pass. 

As  at  most  of  the  places  on  this  part  of  the  Missouri  where  observa- 
tions could  be  made  or  information  obtained,  the  growth  where  we 
halted,  opposite  St.  Joseph,  consisted  of  cotton-wood,  elm,  ash,  box 
alder,  maple,  bass-wood,  mulberry,  dog- wood,  and  oak. 

By  rough  measurement,  I  found  that  me  width  of  the  river  just  above 
St.  Joseph  was  four  hundred  and  sixty  yards,  and  the  velocity  of  the 
current  three  miles  per  hour ;  but  this  appeared  much  less  than  that 
near  the  left  bank,  where  was  the  main  cnannel. 

On  the  30th  and  31st  we  passed  the  rivers  Nodawa,  Little  Taskio, 
Big  Tarkio,  Big  Nemahah,  Nishnabotana,  and  Little  Nemahah,  which 
are  respectively  seventy,  eighty,  fifty,  and  forty  yards  wide  at  their 
mouths. 

Some  of  the  islands,  and  in  some  places  the  channel,  of  this  part  of 
the  river  do  not  appear  to  be  subject  to  those  sudden  changes  which 
have  been  describea.  The  Great  Nodawa  island,  with  the  channel  on 
its  eastern  side^  and  some  others,  are  now  about  as  they  were  when 
described  by  Lewis  and  Clark.  The  growth  of  cotton-wood  and 
willow,  which  commences  as  soon  as  the  island  is  formed,  protect  it  to 
a  great  extent  from  the  action  of  the  current. 

On  the  30th  and  31st  the  river  continued  in  most  respects  of  the 
same  character  as  heretofore.  The  soil  was  observed  to  be  very  sandy 
and  poor  in  some  places  on  the  30th.  The  quicksand  banks,  which 
are  occasionally  found  along  this  portion  of  the  river,  are  very  destruc- 
tive to  cattle,  they  being  sometimes  inextricably  mired  in  them,  as 
ihey  come  to  the  river  to  water.  On  the  31st  we  passed  Iowa  Land- 
ing, where  is  a  ferry,  and  whence  is  a  road  connecting  with  the  emi- 
grant road  to  Oregon  and  California. 
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The  river  at  this  place  varies  in  width  from  four  hundred  yards  to 
half  a  mile. 

On  the  1st  of  June  we  passed  Old  Fort  Kearney,  which  is  situated 
on  the  right  bank  at  the  mouth  of  Table  creek ;  it  was  formerly  occu- 
pied as  a  military  post.  Bolly's  Point,  on  the  opposite  side  of  the 
river,  is  connected  by  a  ferry  with  Old  Fort  Kearney,  and  with  the 
road  which  leads  thence  to  the  west. 

This  road  leads  to  Fort  Kearney  on  the  Nebraska,  and  thence  to  the 
South  Pass.  It  is,  I  believe,  from  fifty  to  seventy  miles  shorter  than 
the  road  which  leads  to  those  points  from  Fort  Leavenworth. 

We  found  the  river  very  rapid  at  Belly's  Pomt.  It' was  observed  to 
be  more  tortuous  than  for  several  previous  days. 

At  Linden  Landing,  which  we  psissed  before  coming  to  Old  Fort 
Kearney,  the  Nishnabotana  river  approaches  to  within  one  hundred 
yards  of  the  Missouri,  and  is  there  one  hundred  and  twenty  yards  in 
width.  The  Missouri,  for  some  miles  above  and  below  Linden  Land- 
ing, varied  in  width  from  seven  hundred  to  one  thousand  yards. 

From  this  place  to  near  the  mouth  of  the  "Big  Sioux"  may  be  said 
to  be  the  most  dangerous  part  of  the  river  for  navigation.  I  was 
informed  that  there  had  been  several  steamboats  lost  not  far  from 
Linden  Landing. 

The  banks  were  low  everjrwhere,  being  destroyed  by  the  current. 

On  the  2d  of  June  we  passed  the  mouth  of  the  Platte.  In  uniting 
with  the  Missouri,  it  forms  a  delta,  and  debouches  through  three  chan- 
nels ;  the  upper  is  about  three  hundred  and  fifty,  the  middle  two  hun- 
dred, and  the  lower  channel  thirty  yards  wide. 

The  delta  is  composed  of  sand-bars,  which  are  covered  with  willow 
and  cotton-wood.  It  is  intersected  by  numberless  sloughs.  The  valley 
of  the  river  is  about  ten  miles  wide  at  its  mouth,  the  bluffs  which  skirt 
the  Missouri  beginning  to  separate  from  that  river  and  to  extend  them- 
selves up  the  Platte,  at  points  about  five  miles,  above  and  below,  from 
its  mouth.  As  far  as  the  eye  could  reach,  in  looking  up  the  river,  these 
bluffs  could  be  seen  bordermg  its  valley,  and  withm  a  short  distance 
of  the  river.  They  are  known  to  border  the  valley  of  the  Platte,  at 
distances  from  the  river  varying  from  a  few  feet  to  four  miles,  to  points 
some  distance  beyond  the  fork.  A  tew  miles  above  this  point,  and  be- 
tween the  north  and  south  branches,  a  dividing  ridge  commences,  and 
widening  to  the  westward,  has  its  northern  and  southern  slopes  to  con- 
tinue at  the  aforesaid  distances  respectively  from  the  two  forks  of  the 
river.  Its  top  is  very  uneven,  rising  into  mountains  and  peaks  to  the 
south,  southwest,  and  west  of  Fort  Laramie. 

From  its  mouth  to  Fort  Laramie  the  Platte  is  about  seven  hundred 
miles  long,  an(f  is  a  less  tortuotls  stream  than  the  Missouri.  To  the  fork 
its  average  width  is  about  one  mile.  The  north  fork  varies  in  width 
from  three  hundred  yards  to  half  a  mile.  The  south  fork  is  a  little 
wider,  and  otherwise  partakes  more  than  the  other  of  the  character  of 
the  river  below  the  confluence.  Below  the  fork,  the  bed  of  the  stream 
is  occupied  with  vast  quantities  of  drifting  sand  or  quicksand,  so  that 
the  average  depth  may  not  be  more  than  three  feet.  The  velocity  of 
the  Platte,  during  high  water  at  Fort  Laramie,  has  been  found  to  be 
about  six  miles  per  hour.    The  difference  of  level  between  the  mouth 
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and  that  point  is  about  three  thousand  five  hundred  feet,  while  between 
the  mouth  and  Fort  Union  it  is  about  one  thousand  feet.  Thus  it  would 
appear  that  the  Missouri  falls  one  foot  in  a  mile,  and  has  a  velocity  of 
near  five  miles  an  hour,  while  the  Platte  falls  five  feet  in  a  mile,  and 
has  a  velocity  of  about  six  miles  an  hour. 

Nearly  all  the  wood  to  be  found  on  the  Platte  grows  on  the  numerous 
islands  which  occupy  its  channel ;  these  are  generally  well  timbered 
with  cotton- wood  and  willow. 

That  river  was  low  when  we  passed  it,  so  that  very  little  change  was 
noticed  in  the  appearance  of  the  Missouri  above  the  mouth  of  the  Platte. 
I  was  told  that  m  very  high  water  the  current  of  the  Missouri  appears, 
so  to  speak,  cut  in  ttoo  by  the  rapid  flow  of  the  Platte. 

With  respect  to  the  agricultural  capabilities  of  the  valley  of  this  river, 
it  may  be  said,  in  general  terms,  that  the  Pawnee  Indians,  who  mostly 
live  on  its  banks,  find  but  little  diflSculty  in  cultivating  the  Indian  corn ; 
that  at  Fort  Kearney,  near  Grand  island,  almost  all  kinds  of  vegetables, 
the  Indian  com,  and  some  other  species  of  grain,  can  be  produced  with 
success ;  that  from  the  mouth  to  tne  fork  the  valley  abounds  with  the 
most  nutritious  grass,  which  will  support  stock  in  summer,  and  from 
which  may  be  procured  a  great  quantity  of  hay  for  winter  use;  and  that, 
for  the  most  part,  what  has  been  said  as  to  the  cultivation  of  vegetables 
and  grain,  and  the  growth  of  grass,  will  apply  to  Fort  Laramie  and  vi- 
cinity. But  all  these  advantages,  I  would  judge,  are  less  than  they 
would  be  in  other  climates,  for  the  reason  that  in  the  portion  of  country 
under  consideration  the  vicissitudes  of  the  summer  season  are  great; 
bail-storms  and  high  winds  being  of  frequent  occurrence,  and  the  sup- 
ply of  rain  irregular.  I  would  here  remark  that  most  of  what  I  have 
said  concerning  the  Platte  is  founded  on  observations  made  during  a 
journey  I  performed  several  years  since  to  and  from  Fort  Laramie. 

From  the  information  I  have,  I  think  I  am  justified  in  saying  that  the 
Platte  cannot  be  availed  of  for  purposes  of  navigation.  The  Missouri, 
near  the  mouth  of  the  Platte,  varies  in  width  from  five  hundred  to  a 
thousand  yards.  From  that  point  to  the  mouth  of  t^e  Kansas  its  gen- 
eral course  is  south-southeast,  and  length  two  hundred  and  thirty-six 
mOes. 

The  two  ranges  of  hills  which  limit  the  valley  of  the  Missouri  con- 
tinue, above  the  mouth  of  the  Kansas,  to  be  from  seven  to  fifteen  miles 
distant  fi*om  each  other,  the  eastern  range  touching  the  river  at  Park- 
ville,  Weston,  St.  Joseph  and  Elizabeth,  after  which  it  does  not  ap- 
proach it  until  at  Sergeant's  hill ;  the  western  ranges  at  Fort  Leaven- 
worth and  Independence  prairie,  after  which  it  is  within  three-quar- 
ters of  a  mile  of  the  river  to  a  point  five  miles  below  the  mouth  of  the 
Platte.  These  hills  are  from  seventy-five  to  two  hundred  and  fifty  feet 
in  height. 

It  has  been  remarked  that  at  Fort  Leavenworth,  and  for  some  miles 
above  that  point,  both  banks  of  the  river  ar^  well  wooded.  The  tim- 
ber on  the  banks  diminishes  in  quantity  from  that  place  upwards  until 
near  the  mouth  of  the  Platte ;  the  characteristic  in  this  respect  is  such 
that,  while  the  hills  are  thinly  wooded  with  scrub  oak,  elm,  and  ash, 
and  the  immediate  river  banks  skirted  with  a  belt  of  cotton- wood  and 
willow,  varying  in  width  from  a  few  hundred  yards  to  two  tcvVLe^^  Xjci!^ 
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space  between  this  belt  and  the  foot  of  the  hills  consists  for  the  most 
part  of  prairies  that  are  level  and  bare  of  timber. 

What  has  been  said  with  reference  to  the  occurrence  of  ponds, 
sloughs,  &c.,  in  the  river  bottoms,  applies  to  this  section  of  the  river, 
although,  I  think,  not  to  the  same  extent  as  in  the  former  case. 

The  carboniferous  limestone  and  coal  measures  form  the  principal 
geological  formation  of  this  portion  of  the  river. 

There  is  a  ferry  at  Platteville,  below  the  mouth  of  the  Platte,  which 
connects  with  a  road  to  the  west. 

It  may  be  well  to  state  here  that  above  St.  Joseph  our  steamboat 
ceased  to  travel  at  night,  on  account  of  the  increased  difficulties  of  the 
navigation.  This  necessity  will,  I  think,  be  obviated  when  the  dan- 
gerous obstructions  are  removed,  and  a  more  thorough  knowledge  of 
the  river  gained.  It  was  found  necessary  to  clean  the  boilers  of  the 
boat  every  second  night,  for  the  reason  that,  as  she  stopped  every  night, 
there  was  a  great  deal  of  sediment  from  the  muddy  water.  Ordinarily, 
steamboats  run  from  St.  Louis  to  St.  Joseph  without  having  to  stop  for 
that  purpose. 

The  next  section  of  the  river  to  be  considered  is  that  which  is  in- 
cluded between  the  mouth  of  the  Platte  and  Fort  Pierre. 

The  Missouri,  jfrom  Fort  Pierre  to  the  mouth  of  the  Big  Sioux,  pur- 
sues a  southeasterly  direction;  and  from  the  last-mentioned  point  to 
the  mouih  of  the  Platte  it  pursues  a  south-southeasterly  direction.  The 
length  of  this  section  is  about  six  hundred  and  thirty-eight  miles.  The 
distances  I  have  used  are  adopted  from  Nicollet's  report,  and  are  dif- 
ferent from  those  in  my  former  report  to  you,  which  were  the  distances 
as  estimated  by  the  captains  and  pilots  on  the  Missouri. 

We  reached  Bellevue  at  about  seven  o'clock  on  the  evening  of  the 
2d  of  June,  and  remained  there  all  night. 

Good  coal  has  been  found  on  both  banks  of  the  river  near  this  place. 

Council  Bluff  city,  situated  on  the  left  bank,  not  far  above  Bellevue, 
is  the  last  town  seen  in  ascending  the  Missouri.  It  is  the  ordinary  head 
of  steamboat  navigation.  At  present  there  are  but  about  two  steam- 
boats which  make  regular  voyages  to  Council  Bluff  city,  and  about 
twenty  which  trade  between  St.  Louis  and  St.  Joseph. 

The  river  is  open  all  the  year  as  high  as  Boonville ;  above  and  to 
Council  Bluff  city  there  is  sometimes  about  a  month  in  winter  when 
it  is  closed  by  ice. 

On  the  3d  of  June  we  passed  a  place  called  the  Mormon  Winter 
Quarters,  which  is  a  great  rendezvous  for  the  Mormons  prior  to  their 
starting  for  the  Great  Salt  lake. 

There  is  a  ferry  here,  as  also  at  Bellevue  and  St.  Mary's,  Iowa. 
The  road  with  which  they  connect  leads  up  the  Platte  to  the  fork,  and 
thence  up  the  North  fork,  uniting  with  the  main  Oregon  and  California 
route  near  the  Sweetwater,  and  not  crossing  the  Platte  at  all. 

Most  of  the  wood  now  used  on  the  boat  was  cut  by  the  crew.  She 
ran  about  a  mile  an  hour  faster  than  usual  when  using  wood  thus  pro- 
cured, as  in  that  case  the  best  quality  was  obtained. 

Above  Council  Bluff  city  I  observed  many  extensive  tracts  of  dead 
trees  standing,  and  which  I  thought  must  have  been  killed  by  fireSt 
Tbey  were  cut  for  fuel  for  the  boat  w\ieiie\ei  iptacticable. 
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4th  of  June  we  passed  Old  Council  Bluffs,  a  place  which 
occupied  as  a  military  post.  We  found  the  current  venr 
bout  four  o'clock  on  this  day;  and,  in  attempting  to  proceea, 
:  of  the  boat's  machinery,  which  compelled  us  to  halt  for  the 
'e  were  obliged  to  stop  alongside  of  a  low  prairie  on  the  right 
;re  there  was  nothing  to  afford  a  fastening.  The  flukes  of 
chors  had  to  be  sunk  in  the  ground  in  order  to  effect  a  moor- 
ile  here,  there  was  much  to  be  dreaded  in  case  of  the  occur- 
me  of  those  terrible  storms  which  sometimes  sweep  over  this 
country.  At  this  place  we  were,  for  the  first  time  since  our 
from  St.  Louis,  troubled  with  mosquitos.  On  the  night  of 
e  boat  was  much  shaken  by  the  striking  of  large  floating  trees 

5th  we  passed  a  forest  on  the  lefl;  bank,  which  displayed  in 
iking  manner  the  ruinous  effects  of  a  Missouri  river  tornado, 
st  trees  had  been  torn  asunder — some  near  their  roots,  some 
middle — ^and  their  trunks  had  been  literally  twisted,  as  if  it 
done  by  a  whirlwind. 

1  of  the  bottoms  on  this  part  of  the  river  is  very  rich, 
ttle  Sioux  river,  which  we  passed  on  the  5th,  is  about  sixty 
[e  at  its  mouth,  and  is  said  to  be  navigable  for  small  steam- 
ten  miles  to  rapids,  these  being  susceptible  of  improvement, 
a  country  which  has  not  many  resources. 
6th  we  halted  for  wood  at  an  island  on  the  left  bank,  near 
mrs  the  only  settlement  to  be  met  with  on  the  river  between 
Huff*  city  and  Sergeant's  hill. 

posite  is  a  spot  called  Pelican  island,  from  the  fact  of  its  be- 
lt resort  for  pelicans.  We  here  first  met  with  this  y)ecies  of 
le  island  received  its  name  from  Lewis  and  Clark,  1  believe, 
it  of  their  having  noticed  the  same  fact.  , 
ttlem«nt  last  mentioned  is  about  eighty  miles  by  land  from 
Wuff  city,  and  about  forty-five  miles  from  Sergeant's  hill.  In 
oon  we  passed  Wood's  hill,  where  the  bluffs  on  the  right  bank 
to  the  river  for  three-quarters  of  a  mile.  A  rapid  which 
re  is  of  about  that  length.  The  river  was  about  four  hundred 
e  at  Wood's  hill,  while  at  the  bend,  which  occurs  where  the  hill 
jins  to  divergre  from  the  river,  it  was  about  half  a  mile  wide, 
ted  on  the  night  of  the  6th  on  the  left  bank,  just  opposite 
's  hill.  This  is  aboiit  three  hundred  feet  high,  and  is  sur- 
by  a  mound,  which  marks  the  spot  where  was  buried  the 
maha  chief.  Blackbird.  We  found  the  current  very  rapid 
bill.  I  noticed  along  here  many  avenues  through  the  woods, 
hich  must  have  been  formerly  a  channel  of  the  river, 
jference  to  the  changes  which  are  always  taking  place  in  the 
and  which  being  greater  from  near  the  Big  Sioux  to  Inde- 
prairie  than  on  any  other  part  of  the  river,  make  this  the  most 
$  section  for  navigation.  1  will  quote  here  the  observations 
:  the  time  of  performing  the  voyage  :  "  Those  changes  which 
mtly  taking  place  in  the  bed  of  the  Missouri,  and  in  the  direc- 
channel,  are  well  known.  It  would  be  very  desirable  to  aua- 
e  general  &cts  in  relation  to  them,  such  as  the  periods  o^  xkci^ 
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wthin  which  they  take  place  in  a  certain  direction,  the  causes,  &c.,  for 
upon  these  might  be  based  the  best  plan  for  the  improvement  at  some 
points  of  the  river,  or  at  any  rate  the  knowledge  mignt  render  the  navi- 
gation much  more  safe  than  it  is  now.  Besides,  of  what  immense  ad- 
vantage would  it  be  to  settlers,  who  might  thus  know  the  portion  of  the 
numerous  fertile  spots  open  to  their  occupation  not  liable  to  destruc- 
tion by  the  river.  I  have  noticed,  up  to  this  day,  many  indications  of 
these  changes,  in  both  directions,  and  it  is  probable  they  are  constantly 
taking  place  at  alternate  points  on  the  river,  to  the  east  and  west  at 
once,  the  destruction  of  the  bank  at  any  point  succeeding,  and  being  a 
consequence  of  that  at  a  point  above.  And  then,  again,  these  supposed 
lines  across  the  river  are  constantly  shiAimg  their  position  and  direction, 
so  that  the  difficulty  of  arriving  at  any  general  conclusions  is  manifest. 
I  will  mention  one  or  two  facts  bearing  on  the  subject :  Lewis  and 
Clark  remarked  that  Blackbird's  hill  was  the  first  point  above  Coun- 
cil Bluff  where  the  hills  of  the  right  bank  touched  the  river.  At  present 
it  is  Wood's  hill.  Nicollet  mentions  that  the  great  bend  opposite  New 
Council  Bluffs  had  disappeared  subsequently  to  his  voyage,  and  that 
the  river,  which  then  flowed  at  the  foot  of  the  bluffs,  had  removed  seve- 
ral miles  to  the  east  of  them;  now  the  bend  has  reappeared,  and  the 
river  having  returned  to  the  bluffs,  has  again  commenced  moving  to  the. 
east."  And,  for  aught  I  know,  this  change  may  have  taken  place  more 
than  once  since  Nicollet's  voyage. 

After  passing  several  more  rapids  we  reached  Sergeant's  hill.     The 

Sot  is  noted  as  the  burial  place  of  Sergeant  Floyd,  who  died  there 
iring  Lewis  and  Clark's  exploration.  Not  far  above  is  Floyd's 
river,  a  stream  with  clear  water,  well-wooded  banks,  and  whose  width 
was  about  forty-five  yards. 

After  leaving  the  high  blufls  on  the  left  bank  we  passed  the  Big 
Sioux.  It  is  about  one  hundred  yards  wide  at  its  mouth,  and  naviga- 
ble for  steamboats  to  the  rapids,  and  might  be  made  so  for  a  consider- 
able distance  by  the  expenoiture  of  a  small  sum  for  its  improvement. 

Above  the  Sioux  the  current  was  so  rapid  that  we  were  several 
hours  in  going  a  few  miles. 

The  channel  of  the  Missouri  has,  near  here,  chsmged  within  the  last 
few  years  several  miles  firom  south  to  north. 

Coming  to  another  rapid  near  a  prairie  on  the  right  bank,  resort  was 
made  to  tne  expedient,  novel  for  a  steamboat,  of  cordelling ;  the  crew 
cordelled  the  boat  for  about  half  a  mile. 

On  the  9th  we  were  alongside  of  Hutan  Kupey  prairie,  which  extends 
up  the  river,  on  the  left  bank,  from  the  Big  Sioux  to  the  Vermilion. 
On  the  right  bank  the  bluffs  were  nearly  all  day  close  to  the  river. 

Near  Dixon's  bluff  commences  the  "  cretacious  formation"  described 
by  Nicollet. 

With  reference  to  the  phenomenon  of  the  hills,  enaitting  smoke  as  if 
their  interior  was  burning,  which  sometimes  takes  place  in  this  vicinity, 
I  will  quote  here  the  observations  of  Mr.  Nicollet :  *'  I  believe  ♦  • 
that  these  pseudo  volcanic  phenomena  may  be  compared  with  those  de- 
scribed as  occurring  in  other  portions  of  the  globe,  under  the  name  of 
terrains  ardens ;  although  they  are  not  here  accompanied  by  the  emis- 
sjon  of  Barnes.    They  are  evidently  due  to  the  decomposition  by  the 
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percoktion  of  atmospheric  waters  to  them,  of  beds  of  pyrites,  which, 
reacting  on  the  combustible  materials,  such  as  lignites,  and  other  sub- 
stances of  a  vegetable  nature  in  their  vicinity,  give  rise  to  spontaneous 
combustion ;  whilst  further  reactions  (well  understood  fcy  the  chemist) 
upon  the  lime  contained  in  the  clay  bed,  produce  the  masses  and 
crystals  of  selenite  that  are  observed  in  the  lower  portions  of  this  in- 
teresting deposite."  I  was  informed  that  a  hill  was  seen  emitting 
smoke  in  1S52  about  eight  miles  above  the  Vermilion. 

The  first  lignite  seen  by  us  in  ascending  was  on  the  left  bank,  not 
far  above  Vermilion  river.  From  here  it  was  occasionally  met  with 
as  far  as  the  mouth  of  the  Poplar ;  but  it  was  more  fully  developed 
between  Fort  Clark  and  Fort  Berthold  than  elsewhere  on  the  river. 

Hills  which  appear  to  have  been  subjected  to  the  influence  of  fire, 
either  combustion  in  their  interior,  or  the  burning  of  the  vegetable  sub- 
stances on  their  surface,  are  occasionally  to  be  observed  on  both  banks, 
from  near  Dixon's  bluff  to  the  mouth  of  the  Poplar ;  but  they  are  par- 
ticularly to  be  noticed  on  the  right  bank  for  some  miles  below  the 
"  Great  Bend."  Their  soil  has  an  ashy  appearance,  and  the}^  are  almost 
destitute  of  vegetation.  They  are  called  by  the  traders  "  Les  cotes 
bruises."  The  crystals  of  selenite  to  be  found  on  their  slopes,  reflecting 
very  strongly  the  rays  of  the  sun  immediately  after  rainy  weather, 
have  caused  them  to  be  called  the  "  Shming  Hills."  These  crystals 
-were  found  by  us,  in  greater  abundance  than  elsewhere,  on  the  hills  on 
the  right  bank  below  the  mouth  of  White  river.  In  the  vicinity  of  the 
same  place  it  was  noticed  that  some  of  the  streams  were  impregnated 
Tvith  alum.  The  Indians,  I  was  informed,  powder  and  use  the  crystals 
of  selenite  for  whitening  their  bead  work.  In  an  analogous  manner 
they  avail  themselves,  for  ornamental  or  useful  purposes,  of  other  min- 
erals, and  even  of  plants.  They  use  the  roots  of  some  plants  for  medi- 
cines ;  and  of  others,  as  for  instance  the  "  pomme  de  prairie,"  they 
gather  the  pod,  fruit  or  berry,  to  quench  their  thirst  when  unable  to 
procure  water. 

Above  I  have  departed  somewhat  from  the  main  subject,  the  descrip- 
tion of  the  Missouri  below  Fort  Pierre,  for  the  purpose  of  stating  some 
characteristics  which  are  common  to  this  and  the  next  section  of  the 
river.  On  the  lOlh  we  found  the  general  appearance  of  the  Missouri 
and  its  banks  not  very  different  from  what  it  was  on  the  9th.  I  was 
informed  that  past  experience  shows  the  navigation  is  much  easier 
above  than  below  the  mouth  of  the  Vermilion. 

We  passed  on  the  10th  the  rivers  VermiUon,  Little  Bow,  and  James. 
The  first  appeared  to  be  about  forty-five  yards  wide  at  its  mouth;  the 
James  appeared  only  twenty  yards  wide,  but  is  much  more  so  above 
the  entrance;  it  is  navigable  for  canoes,  but  it  is  not  likely  that  it  can 
be  turned  to  a  useful  account  as  a  navigable  stream.  It  is  important 
on  account  of  its  extent. 

On  the  11th,  12th,  and  13th,  the  Missouri  continued  of  nearly  the 
same  character  as  heretofore.  The  soil  of  the  bottom  was  still  rich, 
but  was  becoming  less  so  as  we  ascended. 

On  the  13th  we  passed  Bazil  creek,  the  river  L*eau  qui  Court,  and 
Poucah  creek.  The  first  is  about  seventy-five  yards  wide  at  its  mouth ; 
the  second,  two  hundred  and  fifty  yards;  and  the  third,  forty  y^d^. 
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The  L'eau  cjul  Court  takes  its  rise  at  a  lake  about  thirty  miles  from 
Fort  Laramie;  it  is,  when  high,  navigable  for  canoes. 

The  preceding  portion  of  this  report  was  finished  before  I  left 
Olympia. 

In  coming  from  that  place  to  Washington,  I  lost,  as  you  are  aware, 
most  of  my  notes  of  the  survey  of  the  Missouri. 

What  follows  of  the  report  is  founded  on  such  notes  as  I  still  have, 
consisting  of  the  journal  of  Sergeant  Collins,  one  of  the  members  of  the 
party  ;  a  copy,  taken  in  Olympia,  of  the  meteorological  observations, 
and  the  original  records  of  astronomical  observations,  and  of  collections 
made  in  the  department  of  natural  history,  geology,  and  botany.  From 
these  I  think  I  can  state  all  that  is  essentisd  for  the  report.  But  I  shall 
be  unable  to  funiish  you  a  map  made  as  I  have  indicated  ;  and  I  can- 
not state  the  depths  of  the  channel  of  the  river  as  found  by  the  sound- 
ings we  took  above  the  mouth  of  the  Big  Sioux. 

It  has  been  remarked  that,  during  a  great  part  of  our  vc^age,  the  river 
appeared  tending  to  approach  the  western  range  of  bluffi,  leaving  the 
greater  part  of  the  valley  to  the  east  of  it.  This  remark  will  not  apply 
above  the  mouth  of  the  Vermilion  ;  above  which  point  also  the  blufils 
began  to  become  closer  to  each  other.  On  the  13th  we  first  observed 
cedar  trees  growing  in  small  numbers  on  the  banks  of  the  river.  As 
there  was  moonlight  on  the  night  of  the  13th,  we  travelled  until 
about  11  o'clock.  On  the  I4th  we  halted  at  about  half-after  6  o'clock 
in  the  afternoon  at  Cedar  island  for  the  purpose  of  procuring  wood ; 
we  remained  there  all  night.  The  island  is  about  two  miles  long,  and 
is  covered  with  a  thick  ^owth  of  cedar,  intermingled  with  cotton- wood; 
the  soil  is  tolerably  fertile ;  we  found  ripe  strawberries  in  abundance. 
At  about  8  o'clock  all  the  party  but  Sergeant  Collins  crossed  the  river 
to  the  right  bank,  for  the  purpose  of  taking  observations  and  making 
collections.  We  found  the  bluffs  very  high,  and  rising  from  the  river 
somewhat  in  the  form  of  steps.  In  gomg  about  a  mile  and  a  half  from 
the  river,  we  ascended  a  succession  of  hills,  each  higher  than  the  last; 
and  when  we  began  to  return,  the  bluffs  to  the  west  of  us  still  con- 
tinued to  rise.  The  highest  point  we  reached  was  about  six  hun- 
dred and  seventy-six  feet  above  the  river.  We  returned  to  the 
boat  at  2  o'clock  on  the  15th ;  we  were  much  delayed  until  about  9 
a.  m.  by  sand-bars.  Having  passed  White  river  on  the  16th,  and  on 
the  I7tn  the  American,  we  came  to  the  "  Great  Bend,"  a  remarkable 
deflection,  in  which  the  river  suddenly  changes  its  course  from  east  to 
northwest,  then  east,  and  then  southwest.  The  boat  halting  at  the 
foot  of  the  "  Great  Bend,"  I  sent  a  party  across  the  neck  of  land,  with 
directions  to  rejoin  us  when  we  should  reach  the  opposite  side.  They 
collected  some  interesting  fossils,  and  reported  that  the  distance  across 
was  about  two  and  a  half  miles ;  the  aistance  around  the  bend  was 
about  twenty-five  miles. 

On  the  18th,  having  passed  Fort  George,  a  trading  post  on  the  right 
bank,  and  an  island,  on  which  was  a  ftirm  belonging  to  Chouteau  & 
Co.,  we  came  in  sight  of  Fort  Pierre  at  6  p.  m.  In  approaching  the 
post  we  took  the  channel  to  the  west  of  an  island,  but  found  it  impos- 
sible to  pass  a  sand-bar  near  its  head.  Retracing  our  course,  we  as- 
cended by  the  eastern  channeli  and  when  within  about  three  miles  of 
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the  fort  a  terrific  storm  compelled  us  to  halt.  We  reached  Fort  Pierre 
at  7  a.  m.  on  the  19th,  and  remained  there  until  the  morning  of  the  21st. 

The  Missouri,  fh)m  the  mouth  of  the  Platte  to  Fort  Pierre,  varies  in 
width  from  four  hundred  to  one  thousand  yards.  "Bon  Homme'* 
island,  which  we  passed  on  the  12th,  seems  to  be  somewhat  exempt 
fi-om  sudden  changes,  being  nearly  as  I  should  suppose  it  was  when 
described  by  Lewis  and  Clark. 

I  noticed  eight  rapids  between  the  mouth  of  the  Platte  and  Sergeant's 
hill,  and  thirteen  between  the  last-mentioned  point  and  the  mouth  of 
the  Poplar.  A  chain  of  rocks  extends  across  the  river  at  a  locahty 
called  the  "  Three  Islands,"  and  another  at  the  foot  of  the  **  Great 
Bend." 

On  the  10th,  11th,  12th,  13th,  14th,  and  18th,  the  boat  was  delayed 
by  storms.  She  could  not  proceed  with  a  strong  side  or  head  wmd, 
but  of  course  was  aided  in  her  progress  by  a  wind  from  the  rear. 

On  the  13th,  16th,  17th,  and  18th,  it  was  found  veij  difficult  to  pro- 
cure a  sufl5ciency  of  fuel.  Log  houses,  the  remains  of  abandoned  trad- 
ing posts,  were  cut  to  pieces  whenever  met  with,  and  furnished  good, 
dry  wood.  Cedar  was  also  much  sought  after;  but  neither  kind  of 
fuel  was  to  be  obtained  in  abundance. 

The  banks  of  the  Missouri  might  be  almost  continuously  settled  as 
far  up  as  the  mouth  of  the  L'eau  qui  Court.  Above  that  point,  I  think 
about  twenty-five  per  cent,  of  them  possess  that  advantage.  The  land 
for  some  miles  below  Fort  Pierre  appeared  to  be  more  rich  than  that 
for  some  distance  below  the  "  Great  Bend."  In  ascending  from  the 
mouth  of  the  Platte  to  that  point,  the  valley  of  the  Missouri  gradually 
becomes  less  fertile. 

From  the  mouth  of  the  Big  Sioux  to  that  of  the  White  Earth  the 
Missouri  separates  the  Territory  of  Minnesota  from  the  Indian  territory. 
There  is  a  road  from  Fort  Pierre  to  Fort  Laramie,  which  is  about  three 
hundred  and  thirty  miles  long. 

The  next  and  last  portion  of  the  river  to  be  considered  is  that  which 
is  included  between  Fort  Pierre  and  the  mouth  of  the  Poplar. 

From  the  last-mentioned  point  to  Fort  Union  the  Missouri  pursues  a 
direction  a  little  south  of  east,  and  thence  to  the  mouth  of  White 
Earth,  a  little  north  of  east. 

The  latitudes  of  these  three  pomts  are  respectively  about  48°  08'  48'', 
and  4SP  07'  30".  Without  all  my  notes  I  am  unable  to  state  precisely 
at  what  point  the  Missouri  attains  its  highest  north  latitude,  but  I  think 
it  is  near  the  mouth  of  the  Poplar. 

From  the  mouth  of  the  White  Earth  to  that  of  the  Cannon  Ball,  the 
direction  of  the  Missouri  is  south-southeast,  and  thence  to  Fort  Pierre 
it  is  south.     The  length  of  this  siection  is  about miles. 

Above  Fort  Union  the  river  varies  in  width  from  one  hundred  and 
fifty  to  three  hundred  yards ;  at  that  point  it  has  been  found,  by  pacing 
on  the  ice  in  winter,  to  be  three  hundred  paces  wide ;  and  from  Fort 
Union  to  Fort  Pierre  it  varies  in  width  from  three  hundred  paces  to 
eight  hundred  yards.  I  would  remark  that  my  statements  of  the  gen- 
eral width  of  the  river  are  merely  estimates,  as  I  had  very  few  oppor- 
tunities to  make  measurements. 

Not  fer  north  of  Fort  Pierre  a  second  "great  bend"  occurs,  of  which 
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the  distance  across  is  about  eight  miles,  that  around  about  twenty-five 
miles;  its  apex  is  towards  the  west.  A  third  "great  bend"  is  found 
not  far  north  of  Fort  Berthold,  of  which  the  distance  across  is  about 
twelve  miles ;  that  around  about  forty  miles,  and  having  its  apex  towards 
the  southwest.  These  are  distinct  from  that  general  change  of  direc- 
tion in  whichr  the  Missouri,  after  flowing  from  the  southwest,  runs  near 
the  48th  parallel  to  the  mouth  of  the  White  Earth,  and  then  auddenly 
turns  to  the  south-southeast  and  south.  This  is  called  the  "Great 
Northern  Bend  of  the  Missouri." 

Besides  this  river,  the  great  features  of  this  region  are  the  Yellow- 
stone, which  takes  its  rise  in  the  Rocky  mountains  not  far  from  the 
headwaters  of  the  Missouri ;  the  Black  Hills,  which,  starting  from  the 
Platte  not  far  above  Fort  Laramie,  pursue  a  north-northeasterly  direc- 
tion parallel  to  the  Little  Missouri,  and  finally  become  blended  with 
the  bluffs  of  the  Missouri  east  of  Fort  Union ;  and  the  Grand  Coteau 
or  ridge,  which,  running  nearly  parallel  to  the  Missouri  at  an  average 
distance  of  about  forty  miles,  connects,  according  to  my  information, 
with  the  Rocky  mountains  north  of  the  49th  parallel,  and  divides  the 
waters  of  the  Missouri  from  those  of  the  Saskatchawan,  from  those  of 
the  Red  River  of  the  North,  and  from  those  of  the  Mississippi.  I  think 
it  unquestionable  that  only  in  a  far-distant  future  will  any  great  extent  of 
this  country  be  inhabited  by  white  people.  The  valleys  of  the  streams 
alone  seem  now  to  present  inducements.  The  hills  and  ridges  are 
generally  covered  witn  a  nutritious  grass,  more  sought  after  by  cattle 
tnan  that  in  the  valleys.  The  great  variety  of  flowered  plants  to  be 
met  with  gives  a  degree  of  beauty^  to  the  undulating  plains. 

The  following  is  a  general  statement  of  the  ease  of  navigation  of 
the  Missouri  above  Fort  Pierre.  As  far  as  the  mouth  of  the  White 
Earth  the  obstructions  are  comparatively  few,  and  the  navigation  safe ; 
although  the  main  fact  on  which  I  state  this,  the  ease  and  speed  with 
which  we  passed  over  that  portion  of  the  river,  is  partly  due  to  the 
liffht  draught,  three  and  a  half  feet,  of  the  steamboat  above  Fort  Pierre. 
Aoove  the  mouth  of  the  White  Earth  the  river  has  an  exceedingly 
tortuous  course,  and  is  impeded  by  an  unusual  number  of  sand-bars, 
snags,  &c.  In  addition  to  which,  above  Fort  Union  it  becomes  much 
more  narrow,  and  is  very  rapid  at  all  bends,  many  of  which,  instead  of 
being  curves,  are  nearly  in  the  form  of  a  right  angle.  It  was  in  this  part 
of  the  river  that  it  was  noticed  nearly  every  tributary  corresponded  to 
an  island  in  the  Missouri  near  its  mouth — sometimes  below,  sometimes 
above.  This  is,  perhaps,  due  in  part  to  the  difierence  in  velocity  of 
the  streams. 

The  "cretaceous  formation"  continues  for  some  distance  above  Fort 
Pierre,  and  is  succeeded  by  the  formation  of  clay  and  marl  containing 
beds  of  lignite,  which  continue  to  the  mouth  of  the  Poplar.  As  the 
water  of  the  Missouri  at  Fort  Benton  is  clear,  and  as  from  the  Poplar 
to  the  Mississippi  it  has  a  deep  muddy  color,  this,  it  seems  to  me,  must 
be  imparted  by  the  flow  through  the  clay  and  marl  formation. 

We  left  Fort  Pierre  early  on  the  morning  of  the  21st.  The  bluffs 
from  this  place  are  about  four  miles  from  each  other,  and  equally  distant 
from  the  river.  During  the  day  I  noted  manj  points  that  were  suitable 
for  settlements ;  they  had  a  tolerably  rich  soU  and  produced  fine  grass. 
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The  river  in  many  places  was  well  timbered  with  cotton- wood,  inter- 
mingled with  whicn  was  a  small  quantity  of  ash.  Cedars  were  ob- 
served in  small  numbers  in  the  ravines.  .  Many  tracts  of  dead  trees 
standing  were  seen  on  the  '*  Burnt  Hills  "  along  here ;  there  were 
noticed  mdications  of  "  slides,"  and  of  the  earth  having  caved  in,  proba- 
bly on  account  of  combustion  in  the  interior. 

On  the  22d,  the  river  was  wide  and  not  very  rapid.  We  had  to 
halt  early  in  the  afternoon  on  account  of  a  high  wind. 

On  the  23d,  the  character  of  the  river  and  country  was  not  materi- 
ally different  from  what  it  was  observed  to  be  on  the  22d. 

On  the  24th,  it  was  found  difficult  to  procure  a  sufficiency  of  fuel 
In  the  afternoon  we  passed  the  "Grindstone  Buttes" — a  singular 
group  of  hills,  whose  sides  slope  from  the  prairie  at  angles  of  from  30^ 
to  45^.  They  were  covered  with  grass,  but  no  trees  were  observed 
to  grow  on  them.  Of  a  great  extent  of  this  portion  of  the  river,  both 
below  the  mouth  of  the  White  Earth  and  above  Fort  Union,  it  may  be 
remarked  that,  outside  of  the  river  bluffs,  there  are  plains  or  terraces 
several  miles  wide,  and  from  which  rise  other  ranges  of  hills  or  bluffs. 
For  some  distance  above  the  "  Grindstone  Buttes"  it  is  characteristic 
that  many  similar  hills,  or  groups  of  hills,  occur  on  those  plains  or 
terraces.  In  shape  they  are  sometimes  conical  or  truncated,  some- 
times dome-shaped,  and.  occasionally  have  the  form  of  ridges. 

The  steamboat  did  not  halt  on  the  night  of  the  24th. 

On  the  25th,  the  land  appeared  richer  than  on  the  24th.  The  hills, 
it  was  observed,  were  not  as  high  nor  so  irregular,  and  produced  better 
grass.  Very  little  or  no  lignite  was  seen.  The  *'  Burnt  Hills"  almost 
entirely  disappeared.  The  bottoms  were  wide  and  well  wooded. 
Besides  the  cotton-wood,  there  were  noticed  the  ash,  elm,  willow,  and 
in  the  ravines  the  cedar,  of  which  all  were  small  in  size  except  the 
cotton-wood. 

On  the  26th,  the  river  was  narrow,  tortuous,  and  swift.  Being  high, 
it  had  in  several  places  overflowed  the  wide  bottoms  at  the  bei^ds.  In 
the  afternoon  we  noticed,  at  some  distance  fi'om  the  river,  high  hills 
shaped  somewhat  like  a  sugar-loaf,  and  which  were  entirely  bare  of 
vegetation.  The  great  number  of  grasshoppers  that  we  saw  in  this 
portion  of  country  was  remarkable.  At  one  point  they  might  be  said 
almost  literally  to  cover  the  ground.  By  their  motion  in  the  grgiss, 
they  made  quite  a  loud  noise.  I  was  informed  that  often  they  finstrate 
the  attempts  at  cultivation  made  by  the  Indians,  and  at  the  trading- 
posts. 

On  the  27th,  we  passed  the  "Square  Buttes,"  which  rise  from  the 
plain  at  angles  of  about  46°.  They  are  truncated,  and  average  about 
three  hundred  and  fifty  feet  high.  In  the  afternoon  we  were  compelled 
to  halt,  on  account  of  a  high  wind.  During  the  night  it  was  very  cool, 
and  the  wind  blew  furiously  from  the  northwest. 

On  the  28th,  we  did  not  travel  on  account  of  the  storm.  The  day 
was  so  cool  that  at  noon  the  thermometer  stood  at  649  above  zero. 
There  were  several  pieces  of  ice  seen  floating  down  the  river.  I  was 
furnished  with  the  following  explanation  of  this  fact:  In  winter,  the 
river  being  frozen,  the  ice  occasionally  breaks  up  at  some  points,  as 
14 
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between  Fort  Union  and  Fort  Benton,  in  consequence  of  which  an 
accumulation  takes  place  at  points  below,  where  the  same  ^'breaking 
up"  does  not  occur.  Some  fragments  of  this  ice  are  thrown  ashore, 
and  perhaps  by  high  winds  become  subsequendy  covered  with  sand. 
In  this  way  they  are  preserved  from  melting,  and  when  the  river  rises 
in  June  are  carried  down  the  stream. 

We  reached  Fort  Clark  early  on  the  morning  of  the  29th.  The 
Indians  at  this  place  cultivate,  with  tolerable  success,  com  and  some 
vegetables.  The  country  for  some  distance  above  this  post  may  be 
thus  described :  While  on  the  left  bank  there  were  wide  bottoms  and 
extensive  prairies  producing  fine  grass,  on  the  right  were  blufifs  one 
hundred  and  fifty  or  two  hundred  feet  high,  and  nearly  vertical,  con- 
taining lignite  and  red  clay,  and  having  near  them  a  number  of 
hillocks  bare  of  vegetation,  and  in  shape  somewhat  resembling  a 
sugar-loaf.     The  "Burnt  Hills"  reappeared  in  some  places. 

We  reached  Fort  Berthold  at  1  o'clock  on  the  30th.  The  Indians 
here  cultivate  the  land  to  some  extent.  In  the  vicinity  of  this  post,  as 
well  as  above  Fort  Union,  it  is  characteristic  that  many  ranges  of 
nearly  vertical  bluffs,  one  hundred  and  fifty  to  three  hundred  feet  high, 
and  bare  of  vegetation,  occur,  rising  firom  the  plains  or  terraces  of 
which  mention  has  been  made.  By  the  variety  of  colors  imparted  to 
them  by  the  red  clay,  lignite,  and  a  white*  substance  they  contain, 
they  present  a  picturesque  appearance.  The  white  is  sometimes  the 
color  of  a  rocky  stratum,  and  sometimes  it  is  firom  a  mere  incrustation. 
These  bluffs  occasionally  run  parallel  to  the  river,  but  generally  make 
an  acute  angle  with  its  course.  They  sometimes  have  quaint  forms, 
reminding  one  of  the  appearance  which  old  towns  or  castles  have 
when  seen  at  a  distance.  They  are  often  called  by  the  traders  "leis 
mauvaises  terres,"  on  account  of  the  species  of  quagmire  they  contain. 
These  are  depressions  filled  with  clay,  which  is  covered  with  a  white 
incrustation,  giving  the  surface  the  appearance  of  being  firm. 

On  the  1st  of  July  we  passed  the  mouths  of  the  Little  Missouri  and 
White  Earth  rivers.  The  extent  of  the  forests  of  dead  trees  to  be  seen 
near  the  latter  stream  is  remarkable. 

On  the  morning  of  the  2d  the  river  was  overhung  by  a  dense  ft)g. 

We  passed  Fort  William  and  the  mouth  of  the  Yellowstone  in  the 
afternoon  of  the  third.  The  water  of  this  stream  had  a  deep  muddy 
color,  like  that  of  the  Missouri.  It  was  about  four  hundred  yards 
wide  at  its  mouth,  but  this  contained  a  large  sand-bar.  I  was  in- 
formed that  the  Yellowstone  might  be  navigable  for  two  hundred 
miles  to  rapids,  these  being  suscepdble  of  improvement,  and  beyond 
which  no  obstruction  would  occur  for  a  considerable  distance.  If  this 
w^ere  found  by  future  examination  to  be  correct,  that  river  might  be- 
come the  means  of  communication,  by  steamboats,  with  a  large  area 
of  country;  more  particularly  if  it  be  supposed  that  fiivorable  routes 
exist  from  the  head  of  that  navigation  to  Fort  Laramie,  Fort  Hall, 
and  the  Salt  lake,  and  to  the  valley  of  the  Bitter  Root  river. 

A  short  distance  below  Fort  Union  the  Missouri  appeared,  so  to 
speak,  entirely  choked  by  sand-bars.  For  two  or  three  hours  the 
channel  could  not  be  found.    But  finally  we  proceeded  by  a  narrow 


.^__k 


H.  Doc.  129.  211 

and  deep  slough,  between  a  sand-bar  and  the  left  bank.  We  reached 
Fort  Union  at  about  seven  p.  m. 

The  .fourth  was  employed  in  unloading  the  boat  of  such  freight  as 
was  not  to  go  to  Fort  Benton.  Her  draught  above  Fort  Union  was 
about  two  feet.  The  fur  company  has  a  farm  about  eight  miles  below 
this  post.  Not  much  success  has  attended  the  attempts  at  cultivation. 
The  grasshoppers  are  a  source  of  much  injury  to  the  crops.  On  the 
morning  of  the  fifth  we  proceeded,  with  the  intention  of  going  as  far 
as  the  mouth  of  Milk  river.  I  left  all  the  party  at  Fort  Union  except 
Sergeant  Collins  and  private  Wilson,  of  the  sappers.  The  river  was 
averaged  about  two  hundred  yards  wide,  and  was  not  unfavorable  for 
navigation.  The  channel  was  about  seven  feet  deep,  the  river  being 
nearly  six  feet  below  high-water  mark.  The  current  was  not  verv 
rapid.  The  Missouri  generally  flowed  through  a  narrow  bottom,  with 
bare,  rugged,  clay  bluffs  on  each  side. 

I  would  remark  here  that,  during  our  ascent  to  Fort  Clark,  the  river 
was  generally  rising  at  the  rate  of  fii-om  two  to  seven  inches  during  a 
night. 

At  one  point  above  Fort  Union  I  noticed  that  the-  soil  was  rich,  and 
somewhat  resembled  that  in  the  State  of  Missouri.  Some  idea  may 
be  formed  of  the  retentive  n&ture  of  the  soil  above  that  post  from  the 
statement  of  the  following  fact :  Directly  after  a  profuse  rain,  and 
when  the  rivulets  were  swollen,  the  rain  water  was,  for  some  distance, 
observed  falling  from  the  bank  into  the  river  in  an  unbroken  sheet. 

On  the  sixth  we  passed,  in  the  afternoon,  the  mouth  of  the  Poplar, 
a  clear  stream  about  sixty  yards  wide  at  its  mouth.  Just  opposite 
was  the  dry  bed  of  a  stream  about  eighty  yards  wide,  and  now  called 
«* Little  Dry"  creek.  It  was,  I  believe,  named  by  Lewis  and  Clark 
"Two  Thousand  Miles"  creek.  Several  extensive  prairies  were  seen 
in  this  vicinity,  particularly  on  the  right  bank,  which  produced  nothing. 
but  wild  sage. 

About  seven  miles  above  the  mouth  of  the  Poplar  there  were  en- 
countered difliculties  fi-om  sand-bars  similar  to  those  met  with  at  Fort 
Union.  I  think  they  could  have  been  overcome.  But  the  managers 
of  the  boat  thought  best  to  return  fi'om  this  point.  They  accordingly 
bad  carried  ashore  the  Fort  Benton  freight,  which  was  to  be  conveyed^ 
to  that  post  by  cordelling  a  large  keel-boaU  We  returned  to  Fort 
Union  on  the  ninth.  No  material  obstructions  were  met  with  in  our 
descent.  The  steamboat  travelled  with  nearly  three  times  the  speed 
ahe  did  when  ascending. 

We  had  an  opportunity  of  verifying  the  survey  of  this  portion  of  the 
river.  It  was  found  that  the  courses  and  features  of  the  country  were 
pretty  accurately  laid  down,  while  the  estimates  of  distances  were 
somewhat  erroneous.  Wood  appeared  to  be  more  abundant  from  Fort 
Berthold  to  the  mouth  of  the  Poplar  than  on  any  part  of  the  river  above 
the  mouth  of  the  Platte.  I  noted  several  different  kinds  of  cotton- 
wood  and  of  willow.  In  travelling  over  so  extensive  a  region  from 
south  to  north,  it  was  to  be  expected  that  changes  would  take  place  in 
the  growth.  I  believe  most  of  the  trees  which  grow  in  southern  lati- 
tudes disappear  from  the  banks  of  the  river  south  of  the  northern  boun- 
dary of  Missouri.    The  last  sycamores  to  be  seen  in  asceudm^  Nwei^v 
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I  was  informed,  at  the  first  bend  above  the  "  Mormon  Winter  Quarters." 
In  high  water,  the  greater  part  of  the  banks  of  the  Missouri  may  be 
thus  described:  They  are  from  two  to  twenty  feet  high,  vertical,  and, 
in  horizontal  projection,  would  be  zig-zag  lines,  in  consequence  of  the 
earth  continually  falling  into  the  water  at  numerous  points.  In  low 
water,  I  was  informed,  these  banks  often  have  at  their  base  a  pebbly 
or  rocky  beach,  inclining  to  the  water's  edge,  and  being  from  ten  to 
forty  feet  wide. 

After  the  Yellowstone,  the  principal  tributaries  of  the  upper  portion 
of  the  river  are  the  Moreau,  the  Cannon  Ball,  and  the  Shayenne;  they 
are  only  navigable  for  canoes  or  buffalo-boats. 

The  following  general  facts  were  principally  furnished  me  by  per- 
sons who  appeared  to  be  well  acquainted  with  the  Missouri : 

However  aifEcult  to  find  it,  there  is  always  a  good  channel  in  the 
river.  In  consequence  of  the  diminis^hed  effects  of  the  current,  the 
channel,  although  not  so  deep,  is  less  changeable,  and  more  safe  (or 
navigation  by  steamboats  of  light  draught  in  low  than  in  high  water. 

As  steamboats  descending  the  river  proceed  with  nearly  treble  the 
speed  thejr  would  have  in  ascending,  they  find  in  sand-bars  a  much 
more  formidable  obstacle  in  the  former  than  in  the  latter  case ;  it  is 
often  necessary  to  unload  in  part  before  they  can  be  relieved  after  en- 
countering a  bar  in  descending. 

Along  that  portion  of  the  river  where  it  flows  through  the  great 
prairies,  the  frequency  of  storms,  generally  firom  the  northwest,  is  a 
very  serious  impediment  to  the  navigatbn.  This  wsis  found  to  be 
true  during  the  voyage  of  our  steamboat,  except  that  the  storms  were 
not  generally  from  the  northwest. 

The  Missouri  is  affected  by  two  annual  floods,  which  greatly  facili- 
tate navigation  by  the  larger  steamboats.  The  first  and  lesser  flood  is 
caused  by  the  melting  of  the  snows  on  the  prairies,  and  generally  takes 
place  in  May ;  the  second  arises  from  the  melting  of  the  mountain 
snows,  and  occurs  in  June.  Steamboats,  heavily  freighted,  and  bound 
for  the  Yellowstone,  should  leave  St.  Louis  about  the  middle  of  April, 
in  order  to  have  the  full  benefit  of  the  June  rise.  The  river  above 
.  Council  Bluff  city  is  closed  by  ice  from  about  the  middle  of  November 
to  the  first  of  April. 

It  is  thought  that  steamboats  could,  were  it  not  for  the  ice,  ascend  to 
the  mouth  of  Milk  river  throughout  the  year ;  this  being  the  highest 
point  to  which  the  navigation  has  heretofore  been  carried. 

I  believe  the  voyage  of  the  "  Robert  Campbell"  in  1863,  forty-two 
days  ascending  to  Fort  Union,  and  about  seventeen  days  descending 
thence  to  St.  Louis,  may  be  taken  as  an  average  trip.  But  it  appears 
to  me  that  there  exist  almost  certain  means  of  reaucing  the  time  of 
ascent  at  least  one-third,  and  possibly  one-^half.  The  same  steamboat 
can  easily  perform  in  one  season  two  trips  to  Fort  Union  and  back. 

With  reference  to  the  improvements  that  might  be  made  of  the 
Missouri,  my  information  was  not  of  the  character  to  enable  me  to 
estimate  their  cost,  or  to  say  where  or  in  what  manner  they  should  be 
applied.  For  that  purpose  a  more  detailed  survey  should  be  made,  and 
the  person  having  charge  of  suth  should  become  acquainted  with 
every  portion  of  the  river  at  ail  s\agpa  acad  seasons. 
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It  occurs  to  me  that  it  would  be  highly  advantageous  to  adopt  some 
system  for  maintaining  a  knowledge  of  the  river  at  all  points  ;  and  for 
this  purpose,  to  estabhsh  posts  of  observation,  at  which  competent  per- 
sons should  ascertain  and  keep  an  account  of  all  information  bearing 
on  the  subject  of  the  navigation.  A  telegraph  along  the  banks  of  the 
river,  besides  being  valuable  in  other  respects,  would,  it  seems  to  me, 
be  very  useful  for  the  transmission  of  that  information  from  post  to 
post ;  and  steamboats  in  passing  could  thus  communicate,  for  the  bene- 
fit of  those  behind  them,  the  state  of  the  river  above  or  below  the  posts 
of  observation.  Most  of  the  obstructions  in  this  river,  I  thhik,  are  of 
such  a  character  that  it  will  be  necessary  to  remove  them  every  two 
or  three  years.  An  engineer,  or  board  of  engineers,  should  be  ap- 
pointed, whose  duty  should  consist  in  reporting,  from  time  to  time,  to 
the  people,  merchants,  or  State  legislatures  interested,  or  to  Congress, 
what  obstructions  should  be  removed  ;  furnishing  estimates,  and  stating 
in  what  manner  the  work  should  be  done,  as  well  as  in  superintend- 
ing all  arrangements  made  to  facilitate  the  navigation. 

Any  system  which  might  be  adopted  should,  of  course,  bear  a  proper 
relation  to  the  importance  of  the  objects  to  be  attained,  and  to  the  inte- 
rests concerned. 

If  I  am  not  mistaken,  the  merchants  in  some  of  our  large  seaport 
towns  have  systems  analogous  to  the  above  for  securing  the  safety  of 
their  vessels  and  goods. 

By  the  adoption  of  some  such  arrangement  as  I  have  mentioned,  it 
appears  to  me  that  the  prosperity  of  the  Missouri  might  be  greatly  en- 
hanced, and  its  importance  developed  as  part  of  a  hne  of  communica- 
tion from  the  heart  of  the  valley  of  the  Mississippi  to  that  of  the 
Columbia,  and  to  Puget's  Sound.  In  your  instructions  to  me,  you  re- 
marked that  the  principal  object  of  the  survey  of  the  Missouri  was  to 
ascertain  the  reliance  to  be  placed  upon  it  for  the  transportation  of 
supplies  for  the  construction  of  the  proposed  northern  Pacific  railroad. 
The  extent  to  which  it  may  be  relied  upon  may  be  judged  of  by  com- 
bining with  what  is  known  of  it  the  prices  of  labor  and  supplies  at  its 
lower  depot  or  depots,  and  then  comparing  it  with  the  other  means  of 
transportation  which  are  likely  to  come  into  competition :  these  are, 
transportation  from  the  Mississippi  by  wagons,  and  that  from  the  same 
by  the  railroad  itself.  Into  this  discussion  or  comparison  it  is  not  my 
province  to  enter. 

Your  instructions  required  me  to  report  as  to  the  kind  of  steamboat 
which  should  be  used  for  a  future  detailed  survey  of  the  river.  I  came 
to  the  conclusion  that  such  should  be  a  high-pressure  western  river 
steamboat,  of  as  light  draught  as  practicable,  so  made  as  to  obey  very 
quickly  the  rudder,  and  equipped  with  powerful  engines.  The  upper 
wood  work  should  have  as  little  elevation  above  the  hull  as  would  be 
consistent  with  convenience  and  with  the  space  required  for  the  ma- 
chinery. I  almost  inclined  to  the  opinion  that  the  usual  second  story 
should  be  dispensed  with,  if  it  were  found  possible  to  place  elsewhere 
the  cabin  accommodations. 

In  concluding  the  report  of  the  Missouri,  I  have  to  regret  the  incom- 
pleteness of  the  survey.  The  members  of  the  party  of  which  I  had 
charge  were  but  passengers  on  the  steamboat,  who  made  the  bes>t  w^^ 
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of  iTie  time  and  facilities  at  their  command  to  fulfil  the  duties  indicated 
in  your  orders. 

Your  instructions  required  that,  on  arriving  at  Fort  Union,  I  should 
reconnoitre  the  country  in  the  vicinity  of  that  post. 

Preparations  were  accordingly  made  on  the  9th,  10th,  and  11th  of 
July,  by  procuring  the  necessary  horses  and  saddles,  preparing  a 
wagon,  &c.  The  party  consisted,  besides  myself,  of  Lieutenant  Mul- 
lan,  Mr.  Graham,  fave  of  the  sappers,  and  four  employes.  One  of  the 
sappers,  artificer  White,  I  left  at  the  fort,  to  keep  up  a  series  of  me- 
teorological observations,  and  to  take  care  of  the  provisions  and  other 
stores  in  depot  for  the  use  of  the  survey. 

We  started  early  on  the  morning  of  the  12th,  travelled  nearly  north- 
northwest  to  a  point  about  opposite  the  head  of  the  Big  Muddy ;  then 
nearly  north-northeast  to  the  Grand  Coteau  and  a  point  near  the  head 
of  the  White  Earth ;  then  nearly  south-southeast  until  we  struck  that 
stream ;  then  down  it  for  some  miles,  and  then  back  to  Fort  Union;  the 
entire  distance  travelled  being  twa  hundred  and  thirty-five  miles.  We 
had  no  barometer. 

The  following  is  a  general  description  of  the  country  passed  over: 

The  country  between  the  Big  Muddy  and  White  Earth  rivers  may 
be  characterized  as  being  avast  plain,  destitute  of  timber,  and  covered 
with  boulders  and  pebbles  of  granite,  mountain  limestone,  &c.,  broken 
towards  the  north  by  innumerable  hillocks,  the  depressions  between 
which  are  occupied  by  ponds  and  lakes,  and  intersected  towards  the 
south  by  valleys,  through  which  flow  the  tributaries  of  the  Missouri. 

The  smaller  of  these  streams,  and  the  Big  Muddy,  take  their  rise 
south  of  the  parallel  of  48°  38',  while  the  Miry  and  White  Earth  have 
theirs  not  far  from  the  foot  of  the  Grand  Coteau. 

The  summit  of  this  range,  where  we  struck  it,  was  in  latitude  48° 
46'  46",  and  its  general  direction  was,  as  I  had  been  informed,  a  little 
to  the  north  of  west.  When  we  were  about  six  miles  to  the  south  of 
the  Coteau,  it  appeared  like  a  "distant  shore,"  which  sloped  at  an 
angle  of  about  30°,  and  whose  height  was  about  one  hundred  feet ;  but 
the  ascent  of  it  was  so  gradual,  that  when  we  were  passing  fiom  the 
foot  to  the  summit,  we  could  not  perceive  that  we  were  ascending. 

All  the  streams  which  have  been  mentioned  are  very  small,  and  can 
never  be  of  an}'  value  for  navigation.  They  are  liable,  particularly  the 
White  Earth,  to  very  high  freshets. 

Connecting  with  the  bluffs  which  limit  the  valley  of  the  Missouri  at 
Fort  Union,  is  a  low, ridge,  which  pursues  a  north-northwesterly  course 
to  about  the  parallel  of  48^  38^  and  thence  runs  to  the  northeast,  and 
becomes  merged  into  the  Grand  Coteau. 

This  ridge  divides  the  waters  which  flow  into  the  Missouri  above 
Fort  Union  from  those  which  enter  below.  Where  it  turns  to  the  north- 
east, there  is  a  wide ^ valley,  through  which  flows  a  small  stream  con- 
necting a  series  of  ponds,  marshes,  and  lake.  This  valley,  from  having 
been  parallel  to  the  ridge,  turns  to  the  west  and  continues  in  a  direction 
towards  the  Big  Muddy  river. 

About  thirty-two  miles  north-northwest  of  Fort  Union  is  a  chain  of 
"sand  hills,"  covered  with  a  thick  growth  of  small  willow.  These 
very  much  resemble  what  aie  called  "moraines."    I  noticed  near  the 
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head  of  the  Miry  river  an  extensive  outcrop  of  lignite,  similar  to  that 
seen  on  the  Missouri. 

I  have  to  transmit  herewith  an  itinerary  of  the  country  we  passed 
over,  a  copy  of  the  meterological  observations,  and  a  profile  of  the 
MissourL 

The  map  which  I  wish  to  accompany  this  report  is  principally  made 
up  of  Nicollet's  map  below  Fort  Pierre,  and  of  Lewis  and  Clark's 
above  that  point,  with  some  of  our  own  observations  added  to  them. 

Of  the  collections  made  by  the  party  on  the  Missouri  and  in  the  vicin- 
ity of  Fort  Union,  those  on  the  department  of  geology  were  directed  to 
Dr.  Evans,  and  sent  to  St.  Louis,  and  those  in  tne  departments  of  natu- 
ral history  aijd  botany  to  Professor  Baird,  and  sent  to  Washington. 

I  am,  sir,  very  respectfully,  your  most  obedient  servant, 

A.  J,  DONELSON, 
Second  Lieutenant  of  Engineers. 

Gov*  L  I.  Stevens, 

Chief  of  the  Northern  Tacific  Railroad  Survey. 


The  upper  Missouri  from  the  Oreat  FaUs^  to  connect  with  the  survey  of 
15.  Report  of  Lieutenant  C.  Grover^  United  States  army,  of  his  survey 
€^  Lieutenant  Donebon. 

Sir:  I  have  the  honor  to  submit  the  following  as  results  of  my 
survey  of  a  portion  of  the  Missouri  river,  made  pursuant  to  yoxm  di- 
rections, in  the  latter  part  of  September  and  the  first  part  of  October, 
1853. 

The  Missouri,  fi-om  the  Great  Falls  to  near  the  mouth  of  the  Muscle 
Shell,  is  a  clear,  rapid  stream,  of  no  great  depth,  and  a  gravel  bottom* 
Its  general  width,  which  tor  some  miles  below  the  falls  is  about  two 
hundred  yards,  gradually  increases  as  it  flows  on  receiving  its  tributa- 
ries. As  to  its  channel,  it  is  quite  variable,  and  its  course  is  checked 
by  many  bars  of  gravel  across  its  bed  causing  rapids.  At  present  I 
shall  notice  only  those  of  the  most  importance  as  limiting  the  height 
to  which  boats  can  ascend,  and  the  draught  to  which  they  must  be 
confined  to  make  the  ascent.  From  the  falls  a  succession  of  wild  and  im- 
passable rapids  extend  some  ten  miles  down,  when  they  become  less 
frequent,  to  the  mouth  of  the  High  Wood  creek,  a  small  tributary 
which  empties  itself  into  the  river  on  the  right-hand  side,  and  about 
fifteen  mUes  below  the  falls.  Immediately  below  the  mouth  of  this 
tributary  the  river  assumes  the  character  which  it  retains  as  long  as 
it  Bows  over  a  gravelly  bottom.  The  next  rapid  of  importance  is  one 
that  becomes  so  fi-om  the  shallowness  of  the  water,  there  being  only 
fifteen  inches  on  the  bar.  This  rapid  is  about  five  miles  below  Fort 
Benton.  Immediately  above  the  site  of  the  old  Fort  McKey  another 
rapid  occurs,  twenty  inches  water  on  the  bar;  and  one  opposite  Burnt 
island,  about  twelve  miles  below  Fort  Benton,  with  twenty-two  inches 
on  the  bar.  There  is  no  other  obstacle  upon  either  of  these  bars  than 
want  of  water.  A  rapid  known  as  "  Publiens,"  a  few  miles  below,  had 
twenty-three  inches  of  water  on  the  bar,  but  a  clear  channeL     AuolUei 
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without  a  name,  a  few  miles  below  this  again,  had  two  feet  on  the  bar, 
but  this  season  had  several  large  rocks  near  the  channel.  But  the 
worst  point  in  the  whole  river,  with  the  exception  perhaps  of  the  one 
first  mentioned,  is  one  which  goes  by  the  name  of  "  Dauphine's"  rapid, 
about  sixteen  miles  below  the  mouth  of  Dry  river.  Here  a  gravel  bar 
extends  across  the  whole  river,  and  a  small  gravel  island  near  the 
middle  divides  the  stream  into  two  branches  of  nearly  the  same  depth, 
and  causes  a  bend  in  the  channel  of  both ;  in  addition  to  this,  boulders 
of  a  ton  weight  are  fi-equently  found  in  and  near  the  channel.  The 
depth  of  water  in  the  channel  was  twenty  inches ;  its  rate  did  not  ex- 
ceed four  and  a  half  miles  per  hour.  The  current  is  stronger  here  than 
at  any  other  point  on  the  river.  There  were  several  other  rapids 
below  this,  but  of  no  consequence  as  compared  to  it.  From  this  point, 
which  is  about  sixty  miles  above  the  mouth  of  the  Muscle  Shell,  the 
river-sand  begins  to  alternate  with  the  gravel  of  the  bottom,  and  the 
rapids  and  shallows  become  less  frequent  and  the  channel  better ;  and, 
as  we  approach  the  mouth  of  the  Muscle  Shell,  the  river  begins  to  as- 
sume the  characteristic  appearance  of  the  Missouri  in  every  respect ; 
and  below  its  mouth  all  obstacles  to  navigation  for  small  boats  may  be 
considered  at  an  end.  Its  width  gradually  increases,  and  near  the 
mouth  of  Milk  river  its  general  width  is  about  four  hundred  yards. 

The  above  statements  refer  to  the  river  between  the  20th  and  30th 
September.  Earlier  in  the  season,  when  its  tributaries  are  supplied 
from  the  melting  of  the  snows  in  the  mountains,  its  depth  is  much 
greater.  In  the  month  of  June  it  has  about  three  feet  more  water; 
from  •the  first  of  August  to  the  middle  of  September  it  falls  very 
gradually,  and  upon  the  first  of  September  the  depth  is  about  one 
feet  greater.  This  rise  and  fall  of  the  river  is  very  regular,  and  it  is 
but  little  affected  by  accidents  of  weather.  During  the  high  water  the 
current  is  very  rapid  and  severe,  and  the  small  rapids  are  lost  sight  of. 
As  to  the  large  rocks  sometimes  found  in  the  channel,  they  are  brought 
from  high  up  the  river  by  the  ice  as  it  goes  out  when  the  river  breaks 
up.  During  the  winter  they  become  attached  to  the  under  surface  of 
the  ice,  and  in  its  removal  they  are  taken  along  till  they  are  rubbed 
off"  by  some  gravel  bar  or  fall  down  by  the  melting  of  the  ice ;  the 
next  season,  if  on  a  bar  and  near  the  surface,  they  again  become  frozen 
up  with  the  ice  and  are  moved  further  down.  Thus  they  are  con- 
stantly working  their  way  down  the  river,  and  a  bar  that  this  season 
is  encumbered  by  them  may  be  free  the  next. 

Conclusions  with  regard  fo  navigation. 

From  the  above  statements  it  will  be  seen  that  the  only  obstructions 
to  the  navigation  of  the  river  by  steamboats  are  the  shallowness  of  the 
water  and  the  large  boulders  in  the  channel.  But  the  first  does  not 
exist  as  an  obstruction  to  boats  drawing  twenty  inches  before  the  middle 
of  September.  As  to  the  second  obstruction,  it  can,  I  think,  be  ob- 
viated by  providing  a  boat  with  suitable  grappling-hooks,  with  which  she 
can  hitch  on  to  a  rof:k  in  her  way,  and  drop  down  with  it  to  deeper  water, 
with  but  very^  little  detention.  A  boat  drawing  twenty  inches,  loaded, 
can  then,  1  think,  navigate  the  river  from  the  opening  of  the  season 
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till  the  first  of  September  with  perfect  safety.  Earlier  in  the  season 
it  is  quite  probable  that  boats  of  three  feet  draught  would  find  no  diffi- 
culty in  ascending,  but,  in  order  to  be  here  in  time,  they  would  have 
to  winter  at  Fort  Union.  This  fact,  therefore,  becomes  of  no  practical 
advantage  at  present  As  to  wood  for  the  use  of  boats,  plenty  of  it 
can  be  found  upon  the  banks. 

A  steamer  of  eighteen  inches  draught  could,  in  my  opinion,  ascend 
the  river  at  any  time. 

C.  GROVER, 
Second  Lieutenant  Fourth  Infantry. 

Governor  1. 1.  Stevens. 

P.  S.  On  the  lower  portion  of  the  river,  as  above  referred  to,  there 
are  many  quite  extensive  bottoms  well  adapted  to  agricultural  pur- 

fjses.  There  is  a  good  deal  of  arable  land,  also,  in  the  vicinity  of 
ort  Benton  and  in  the  Sun  River  valley.  A  more  extensive  note 
will  be  made  upon  this,  under  the  head  of  Topography,  in  my  final 
report. 

C.  G. 


16.  Report  of  Lieutenant  R.  Saxton,  U.  S,  A.,  of  his  trip  in  a  keel-boat 
from  Fort  Benton  to  Fort  Leavenworth^  and  of  the  navigability  of  the 
Missouri  river  by  steamers. 

Washington,  D.  C,  June  8,  1854.* 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  my  journey 
down  the  Missouri.  I  left  Fort  Benton  on  the  2ld  of  September,  1853, 
for  St.  Louis.  My  party  consisted  of  Mr.  Culbertson,  Indian  agent 
among  the  Blackfeet ;  Mr.  Graham ;  Mr.  Hoyt ;  Sergeant  Collins,  of 
the  sapper  and  miner  company ;  a  detachment  of  seventeen  dragoons 
firom  company  I,  1st  dragoons,  and  six  quartermaster's  employes. 

I  was  charged  with  the  duty  of  returning  the  soldiers  and  employes 
of  the  Quartermaster's  department  to  St.  Louis,  and  gathering  such  gen- 
eral facts  as  I  could  with  regard  to  the  capability  of  these  upper  waters 
of  the  great  Missouri  for  the  purpose  of  steamboat  navigation. 

I  started  at  the  driest  season  of  the  year,  when  the  Missouri  was 
uncommonly  low,  and  had,  therefore,  an  opportunity  of  observing  the 
river  in  its  most  unfavorable  state.  During  a  great  portion  of  the  year, 
the  rains  and  melting  of  snow  in  the  mountains  swell  the  volume  of 
water  to  many  times  its  size  at  the  low  stages,  making  the  passage  of 
boats  much  easier. 

I  embarked  upon  a  keel-boat  obtained  from  the  American  Fur  Com- 
pany, and  built  by  them  of  timber  brought  from  the  Rocky  mountains. 
It  was  eighty  feet  long  by  fourteen  wide,  had  twelve  oars,  and  drew, 
when  loadedf,  eighteen  inches  of  water.  We  called  it  the  "Black- 
foot,"  from  the  fact  of  its  being  probably  the  first  boat  ever  constructed 
in  that  wild  region.  The  fact  that  a  journey  of  more  than  2,000  miles 
was  made  in  so  unwieldy  a  craft,  indifierently  manned,  after  the  18th 
of  September,  is  in  itself  an  evidence  in  favor  of  the  supposition  that 
steamboats  can  operate  with  advantage. 
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For  the  first  two  days  of  my  journey  the  water  of  the  river  was  com- 
paratively clear,  with  a  gravel  bottom ;  the  channel  crooked,  the  cur- 
rent varying  in  swiftness  between  one-half  and  four  miles  per  hour.  In 
no  case  did  1  find  less  than  fifteen  inches  of  water  upon  the  bars,  and 
so  shallow  a  run  as  this  in  but  one  or  two  localities. 

Owing  to  the  peculiar  nature  of  the  bottom — it  being  a  mixture  in 
many  places  of  quicksand  and  fine  gravel — it  would  give  way  veiy 
readily  to  the  action  of  the  paddle-wheels,  and  admit  of  the  passage  of 
a  boat  drawing  a  greater  amount  of  water  than  is  actually  found  upon 
the  bars. 

The  region  of  the  river  above  the  mouth  of  Muscle  Shell  is  fixed. 
The  banks  change  very  little,  and  there  is  very  Uttle  timber.  Should 
steamers  run  here  eventually,  there  will  be  a  scarcity  of  fiiel ;  enough, 
however,  can  be  collected  for  present  purposes. 

The  "Mauvaise  Torres"  lie  directly  above  the  Muscle  Shell ;  through 
these  the  channel  is  very  good.  The  worst  bar  in  the  river  is  above 
the  had  lands,  a  few  miles  below  Fort  Benton,  where  there  wag  but 
fifteen  inches  of  water. 

From  the  Muscle  Shell  downward  toward  the  mouth  of  the  Yellow- 
stone the  river  changes.  The  water  gradually  becomes  muddy  firom 
the  washing  away  of  the  banks ;  the  channel  is  constantly  shifting  its 
position ;  the  forests  of  cotton- wood,  with  which  the  banks  are  lined, 
falling  into  the  river,  cause  numerous  snags  and  sawyers.  Below  the 
Yellowstone,  the  Missouri  assumes  the  same  character  it  maintains  to 
its  jnouth.  It  becomes  thick  and  muddy  with  the  aUuvial  deposite  it 
is  ceaselessly  bearing  onward  to  the  Gulf  of  Mexico.  The  bed  of  the 
river  is  much  broader ;  the  waters  separate  into  many  different  chan- 
nels, forming  numerous  sand-islands,  sometimes  covered  with  forests  of 
cotton-wood. 

This  subdivision  of  the  waters  forms  one  of  the  most  serious  obstacles 
to  the  navigation  of  the  river.  It  requires  great  care  and  experience  to 
keep  in  the  main  channel,  for,  if  it  is  once  lost,  one  becomes  involved 
in  difficulty.  I  found  that  in  every  instance  there  was  always  a 
main  channel  containing  a  sufficient  depth  of  water.  I  arrived  at  Fort 
Leavenworth  on  the  9th  of  November,  having  sailed  a  distance  of  more 
than  2,000  miles  since  the  22d  of  September.  I  was  detained  about 
one-third  of  the  time  by  the  high  winds  which  prevail  on  the  Missouri 
in  the  autumn,  and  prevented  from  travelling  at  night  by  the  numerous 
snags  found  in  the  channel. 

The  difficulties  I  had  to  contend  with  in  my  journey  were  principally 
high  winds,  snags,  sand-bars,  and  a  crooked  channel.  A  wind  which 
would  not  afiect  a  steamer  sensibly,  would  render  the  "Blackfoot" 
completely  unmanageable ;  and  from  the  little  power  I  had  in  com- 
parison to  the  size  of  my  boat,  I  found  it  extremely  difficult  to  make 
the  sharp  turns  in  the  channel. 

I  have  no  hesitation  in  expressing  an  opinion,  founded  upon  actual 
observation  and  experience  m  the  navigation  of  shallow  rivers  of  a 
similar  character,  that  a  steamer  properly  constructed,  drawing  two 
feet  of  water,  can  at  all  seasons,  when  the  river  is  not  firozen,  ascend 
as  far  as  Fort  Union,  and  that  one  drawing  twenty  inches  can  go  up 
beyond  Fort  Benton. 
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The  kind  of  steamer  best  adapted  to  the  service  is  a  matter  to  be 
carefully  considered.  In  many  places  the  river  is  so  much  obstructed 
by  snags  as  hardly  to  leave  a  passage-way  for  a  boat ;  in  such  cases 
the  stem-wheel  steamer  would  have  the  advantage,  but  in  crossing 
bars,  and  making  short  turns,  which  is  so  often  necessary,  as  well  to 
follow  the  channel  as  to  avoid  snags,  side-wheels  would  be  much  pre- 
ferable. I  am  of  the  opinion  that  a  side- wheel  steamer,  built  as  strong 
and  narrow  as  possible  in  proportion  to  its  length,  and  drawing  twenty 
inches  of  water,  would  be  the  best  one  that  could  be  used. 

It  is  unnecessary  to  point  out  depots  for  wood ;  the  voyager  has  but 
to  land  anywhere  on  the  river  and  plant  his  axe  into  the  fine  cotton- 
wood  forests  with  which  this  magnificent  stream  is  lined.  The  supply 
is  inexhaustible.  As  accurate  surveys  of  the  river  have  been  made  by 
Lieutenants  Grover  and  Donelson,  1  have  only  given,  in  this  brief  report 
of  my  journey,  the  results  of  my  own  observations  with  reference  to 
die  navigation  a^a  low  stage  of  the  water.  I  have  omitted,  also,  all 
the  incidents  of  my  voyage,  which  were  interesting  and  varied.  We 
had  many  adventures  with  Indians  little  accustomed  to  meeting  with 
their  white  brothers ;  and  the  tediousness  of  the  otherwise  monotonous 
voyage  was  relieved  by  many  an  exciting  chase  after  the  buffalo  and 
other  wild  animals  with  which  this  country  abounds. 

I  am  confident  that  enough  has  been  presented  to  prove  that  this 
great  river  can  be  navigated  by  steamboats  for  a  distance  far  exceeding 
that  of  any  other,  and  that  their  whistle  will  soon  be  heralding  the  ad- 
vance of  civilization  into  the  heart  of  the  Blackfoot  waters. 

I  am,  very  respectfully,  your  obedient  servant, 

R.  SAXTON, 

Lieut.  4th  Artillery. 
•  Gov.  1. 1.  Stevens, 

Washington^  D.  C. 


F. 

SURVEYS  FROM  THE  EASTERN  BASE  OF  THE  MOUNTAINS  TO  THE  LOWER 

COLUMBIA. 

17.  Report  of  the  route  of  Lieutenant  R.   Saxton^   United  States  Army, 
from  the  Columbia  valley  to  Fort  Owen,  and  thence  lo  Fort  Benton. 

Washington,  D.  C,  February,  1854. 
In  obedience  to  your  instructions  of  April  1853,  appointing  me 
acting  assistant  quarter-master  and  commissary  for  the  expedition  under 
your  command,  for  the  exploration  and  survey  of  a  route  for  a  railroad 
from  some  point  on  the  Mississippi  river  to  Puget's  Sound,  and  directing 
me  to  proceed  by  the  way  of  tne  Isthmus  of  Panama  to  Columbia  bar- 
racks, in  Washington  Territory,  and  there  organize  a  supply  train,  and 
establish  a  depot  of  provisions  at  the  Flathead  Indian  village  of  St. 
Mary's,  and  join  you  at  Fort  Benton,  proceeding  thither  by  tba  '&WiN&r 

\ 
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foot  Pass  of  the  Rocky  mountains,  I  have  the  honor  to  submit  the  fol- 
lowing report  of  my  operations  in  the  performance  of  that  duty. 

As  inciaental  to  the  establishment  of  a  depot  of  provisions  for  the 
use  of  the  main  parties  engaged  in  the  exploration,  I  was  directed  to 
make  such  observations  with  reference  to  the  topography  of  the  country 
through  which  I  should  pass,  and  the  facilities  or  difficulties  it  pre- 
sented to  the  construction  of  a  railroad,  as  would  not  interfere  with  the 
main  object  of  my  expedition. 

The  distances  stated  in  the  report  are  only  approximations  inferred 
from  the  pace  of  a  horse,  and  the  directions  were  determined  by  the 
bearings  of  a  pocket  compass.  They  will,  however,  I  trust,  give  a 
tolerable,  if  imperfect,  idea  of  the  country  through  which  I  passed. 

I  left  New  York  on  the  5th  of  May,  and  proceeded,  by  the  way  of  the 
Isthmus  of  Panama,  to  San  Francisco,  California,  where  I  arrived  on 
the  1st  of  June.  It  being  necessary  to  procure  most  of  the  articles  re- 
quired for  the  use  of  the  expedition  at  this  place,  my  #rrival  in  Wash- 
ington Territory  was  delayed  until  June  27th.  The  abundance  of 
gold  in  California,  and  the  consequent  high  price  of  labor,  made  it  very 
difficult  to  procure  men  for  the  expedition,  even  at  the  highest  rates. 
But  for  the  assistance  afforded  by  the  agents  of  the  Hudson's  Bay  Com- 
pany I  should  have  been  unable  to  organize  a  party  at  all.  I  apph'ed 
to  Governor  P.  Ogden,  the  chief  factor  of  the  company,  for  aid,  which 
he  very  readily  granted.  It  is  worthy  .of  remark,  however  little  flatter- 
ing to  American  pride,  that  the  power  and  influence  of  that  company 
over  the  inhabitants  of  the  country  which  I  traversed,  is  greater  than 
that  of  the  government  of  the  United  States.  Even  the  Quartermaster's 
department  is  obHged  to  depend  upon  them  for  the  transportation  of 
troops  and  army  supplies. 

On  the  2d  of  July,  Lieutenant  Arnold,  3d  artillery,  who  had  volun- 
teered for  the  expedition,  started  up  the  Columbia  river  with  the  greater 
part  of  the  stores  destined  for  the  Flathead  village,  and  twenty-one 
men  employed  as  packers.  In  consequence  of  high  water  in  the 
river,  the  passage  of  the  Cascades  was  exceedingly  difficult,  and  it  was 
necessary  to  transport  all  our  baggage  for  a  considerable  distance  on 
the  backs  of  men.  Lieutenant  Arnold,  with  characteristic  energy, 
succeeded,  after  a  week's  hard  labor,  in  landing  his  stores  at  the  Dalles 
of  the  Columbia!  I  completed  all  the  arrangements  for  the  expedition, 
and  with  the  soldiers  detailed  as  an  escort,  and  the  remaining  commis- 
sary stores,  arrived  at  the  Dalles  on  the  14th  of  July.  As  £ul  the  ani- 
mals in  the  possession  of  the  Quartermaster's  department  at  Fort  Van- 
couver were  required  by  Captain  McClellan's  party,  we  were  obliged 
to  depend,  in  a  great  measure,  upon  the  Indians  for  our  horses.  Re- 
ports were  in  circulation  that  we  were  fitting  out  a  war  party  against 
them,  and  they  showed  great  unwillingness  to  bring  in  horses.  Every 
aid  in  their  power  was  promptly  rendered  by  the  officers  at  Fort  Van- 
couver, and  the  Dalles,  to  forward  the  interests  of  the  expedition. 

Extracts  from  my  journal  kept  on  the  route  will  give  you  the  most 
complete  information  concerning  my  operations  from  that  point. 

Monday^  July  18,  1853. — We  have  completed  all  our  arrangements, 
and  started  for  the  Rocky  mountains  at  four  o'clock  p.  m.  Our  animals 
being  wild,  and  unused  to  carrying  packs,  we  had  great  difficulty  in 
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getting  under  way,  and  only  marched  five  miles,  with  the  loss  of  several 
parks.  The  party  is  now  composed  of  Lieutenant  Arnold,  3d  artillery, 
Lieutenant  Macfeely,  4th  infantry,  Mr.  D.  L.  Arnold,  an  escort  of 
eighteen  soldiers,  Mr.  D.  S.  Hoyt,  one  packmaster,  one  assistant  pack- 
master,  twenty-three  packers,  three  herders,  two  cooks,  and  one  guide. 
As  it  is  rumored  that  the  Indians  on  some  parts  of  the  route  are  hostile, 
in  order  to  guard  against  surprise,  the  party  march  in  the  following 
order,  which  is  to  be  observed  throughout  the  journey:  1,  guide;  2, 
Lieutenant  Macfeely,  with  one-half  the  soldiers ;  3,  the  pack  train, 
each  packer  having  charge  of  five  animals,  that  being  the  greatest 
number  which  one  man  can  manage  in  the  wild  mountain  region  through 
which  we  are  to  pass;  4,  the  remainder  of  the  escort  of  soldiers  in 
charge  of  the  sergeant.  We  are  encamped  on  a  small  creek,  five  miles 
from  the* Dalles,  in  good  grass.  From  this  point  nearly  to  Wallah- Wal- 
lah we  shall  follow  the  emigrant  trail,  so  that  a  particular  description 
of  the  country  will  be  unnecessary. 

Tuesday,  July  19. — Commenced  at  daylight  preparations  for  march- 
ing ;  but  our  animals  continued  to  rebel  against  their  unwonted  bur- 
dens, so  that  it  was  late  before  we  got  under  way.  We  encamped  at 
Olney's  ranch,  six  miles  from  our  last  night's  camp. 

ffednesday,  Jul^  20. — Marched  eight  miles,  to  Sand  Camp,  on  the 
Columbia,  five  miles  from  Camp  Olney.  We  came  to  the  Des  Chutes 
river,  a  branch  of  the  Columbia  fi'om  the  south,  a  swift,  rocky  stream, 
too  deep  to  be  forded,  and  abounding  with  fine  salmon  and  trout.  A 
ferry  is  kept  here  by  an  American,  and  supported  principally  by  the  em- 
igrants. It  was  late  before  all  the  animals  and  baggage  were  got  across. 
Our  camp  is  in  a  pleasant  spot,  with  abundance  of  good  grass.  We 
were  much  annoyed  by  sand,  the  wind  drifting  clouds  of  it  over  our 
tents  and  beds.  We  purchased  abundance  of  salmon  from  the  Indians. 
Thursday,  July  21. — We  are  encamped,  this  evening,  on  a  rocky  creek, 
a  small  branch  of  John  Day's  river,  a  tributary  of  the  Columbia.  Our 
route  had  been  along  the  Columbia,  some  eight  or  ten  miles  distant. 
Some  elevations  of  a  thousand  feet  above  the  river  were  passed.  We 
were  all  day  in  sight  of  Mount  Adams  and  Mount  Hood,  whose  snow- 
capped summits  rise  into  the  region  of  perpetual  frost,  fifteen  thousand 
feet  above  the  ocean  level.  These  mountains  present  a  grand  and  sub- 
lime appearance,  and  are  peculiar  objects  of^  Indian  superstition  and 
tradition,  the  special  abod!es  of  the  "  Great  Spirit"  and  of  a  genii  of 
various  names  and  functions. 

We  have  had  an  uncomfortable  march  across  a  heath  entirely  desti- 
tute of  water  and  trees.  The  thermometer  ranged  as  high  as  106^  in 
the  shade.  Our  animals  were  much  broken  down,  and  when  they 
reached  the  camp,  parched  with  thirst,  they  plunged  into  the  deep  cool 
water  of  the  river,  and  thus  many  articles  of  provisions  were  more  or 
less  injured.  I  found  additional  difficulty  to-day  from  the  indifferent 
pack-saddles  procured  at  San  Francisco,  the  materials  of  which  are 
very  weak,  and  ill  put  together,  so  that  they  injure  the  backs  of  the 
animals.  Far  as  we  are  from  the  means  of  procuring  or  constructing 
others,  this  is  a  serious  inconvenience. 

Just  before  reaching  camp,  we  had  the  misfortune  to  breaV  do^iv  o\rt 
only  wa<^on.  contaimag  many  articles  of  value,  wlucbi  we  wexe  oVJ^^^^l 
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to  leave  behind  for  the  benefit  of  future  wanderers  upon  this  trail.  A 
fine  ox,  which  I  had  brought  along  for  food,  died  firom  the  effects 
of  heat. 

Friday,  July  22. — We  have  made  but  a  short  march  of  seven  miles, 
in  consequence  of  the  casualties  of  yesterday.  We  obtained  a  wagoD 
and  pack-saddle  from  an  emigrant.  All  hands  are  engaged  in  jerlung 
the  beef  of  one  of  our  oxen,  which,  owing  to  the  great  heat  of  yester- 
day, was  unable  to  go  further.  The  result  of  the  process  is  doubtful 
with  the  thermometer  at  106°,  but  we  cannot  afford  to  lose  any  of  oar 
provisions  without  an  attempt  to  save  them.  We  are  encamped  on  the 
same  creek ;  the  grass  is  good,  the  water  pure  and  cold,  needing  no 
addition  of  ice. 

Saturday f  July  23. — Raised  camp  at  3  o'clock,  and  were  in  march 
by  7  a.  m.,  and  advanced  twenty-five  miles  to  Willow  creek,  a  small 
stream  among  the  willows.  The  day  has  been  intensely  hot;  our 
course  was  nearly  parallel  with  the  Columbia,  about  seven  miles  dis- 
tant. We  met  manv  emigrants  firom  Ohio  and  Illinois  bound  for  Cali- 
fornia, Oregon,  and  Washington;  they  appeared  wearied  and  way- 
worn, and  were  comforted  by  our  assurance  that  the  Pacific  would 
soon  put  a  period  to  their  westward  land-wandering.  They  wished 
such  a  gooa  speed  in  our  enterprise  as  only  those  hardy  pioneers  can 
who  have  walked  over  the  route  from  the  Missouri  to  the  Pacific  States. 

Sunday,  July  24. — Thermometer  at  sunrise  61® ;  barometer  29.774. 
Marched  thirty-five  miles  over  a  heath  without  trees  or  water  to  Butter 
creek.  Day  intensely  hot,  and  some  of  our  animals  gave  out.  Butter 
creek  is  a  fine  cold  stream,  winding  through  a  meadow  covered  with 
the  most  luxuriant  grass.  These  beautiful  streams  are  the  redeeming 
features  of  this  otherwise  sterile  region.  I  do  not  know  why  this  is 
called  Butter  creek ;  but  when  its  beautiful  and  fertile  banks  become 
the  pasturage  of  herds  of  cattle,  with  an  industrious  population,  its  des- 
tiny will  be  accomplished,  and  the  appropriateness  of  its  name  justified. 

Monday,  July  25. — Thermometer  53°  ;  barometer  29.644.  All  hands 
roused  at  3  a.  m.,  but  our  animals  not  having  been  picketed,  had 
strayed,  and  much  time  and  labor  were  spent  in  collecting  them.  The 
loss  of  animals  by  stampedes,  and  straying,  is  one  of  the  most  annoy- 
ing incidents  of  travel  in  this  region. 

in  consequence  of  the  great  heat  we  advauiced  but  fifteen  miles,  and 
encamped  in  a  pleasant  spot  on  the  banks  of  the  Umatilla  river. 

Near  our  camp  we  were  met  by  a  delegation  of  Cayuse  braves,  sent 
by  the  chief  of  tne  Nez  Perces,  to  ascertain  our  object  in  passing  through 
their  country.  They  had  been  told  that  we  were  coming  to  make  war 
upon  them,  and  take  away  their  horses.  We  assured  them  that  such 
was  not  our  object ;  that  we  had  been  sent  by  the  great  Chief  of  us 
all,  at  Washington,  on  a  mission  of  peace  to  all  the  Indian  tribes  on 
both  sides  of  the  mountains,  and  asked  them  to  invite  their  chief  .to 
come  to  our  camp,  and  smoke  the  pipe  of  peace  with  us.  In  the  eve- 
ning the  old  chief  came  and  smoked  the  pipe  of  peace  with  us,  promised 
to  be  always  friendly,  and  said  that  he  was  glad  that  our  "  hearts  were 
good."  The  Nez  Perces  are  a  rich  and  powerful  tribe,  and  own  a  great 
many  horses.  They  cross  the  mountains  yearly  to  hunt  buffalo  on 
the  plains  of  the  Missouri.    They  have  a  much  shorter  route  to  St 
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Mary's  .village;  bnt  it  is  too  mountainous  for  us  to  take.  The  Bitter 
Root  range  of  mountains  between  this  and  St.  Mary's  presents  too  great 
obstacles  to  the  construction  of  a  railroad.  It  is,  therefore,  necessary 
for  us  to  go  to  the  northward  by  the  northern  shore  of  Lake  Kalispel. 
At  this  place  we  leave  the  emigrant  trail,  where  it  turns  off  towards  the 
South  Pass. 

Tuesday f  July  26. — Thermometer  at  sunrise,  62°;  barometer,  29.684. 
Started  at  2  a.  m.,  on  account  of  the  indications  of  an  extremely  hot 
day  before  us ;  marched  twenty  miles,  and  encamped  on  the  Columbia, 
within  ten  miles  ol  Wallah- Wallah.  It  has  been  the  hottest  day  of  the 
season ;  men  and  animals  suffered  severely.  Twelve  miles  of  our  route 
was  over  burning  sands,  destitute  of  vegetation ;  the  animals  sunk  deeply 
into  it  at  every  step;  its  temperature  was  found  to  be,  in  several  places, 
150^5  one  of  the  mules  gave  put;  and  a  poor  tired  horse  tumbled  over 
a  precipice;  his  pack  bemg  of  heavier  material  than  his  body,  followed 
the  law  of  gravitation,  and  came  first  to  the  ground,  leaving  the  ani- 
mal with  his  feet  sticking  in  the  air.  He  was  assisted  to  regain  his 
proper  position,  and  quieUy  proceeded  on  his  journey,  his  looks  mani- 
festly indicating  his  resignation  to  any  fate  that  may  be&ll  him. 

The  pioneer  who  explores  this  interesting  region  must  be  prepared 
for  all  sorts  of  discouragement.  Its  vast  desert  wastes,  dense  forests, 
snow-capped  mountains,  and  deep  ravines,  are  obstacles  which  will  call 
for  all  his  energies  and  the  exercise  of  his  whele  stock  of  philosophy. 
Here  he  will  find  himself  surrounded  by  the  grandest  tokens  of  tnose 
mighty  convulsions  of  nature  which  heaved  up  to  the  skies  the  ancient 
ocean  beds. 

I  noticed  to-day  a  very  remarkable  landmark,  a  vast  column  of  ba- 
saltic trap,  in  form  of  a  truncated  cone,  so  regular  in  shape  that  it  would 
almost  seem  to  nave  been  gut  out  by  the  hand  of  man,  instead  of  being 
a  singular  specimen  of  nature's  handiwork. 

There  is  a  beautiful  island  in  the  river  near  our  camp  covered  with 
luxuriant  grass,  on  which  a  large  number  of  horses  belonging  to  the 
Nez  Perces  are  now  feeding.  They  are  driven  here  to  pasture  and 
&tten  for  the  annual  trip  across  the  mountains. 

Wednesday f  July  27. — Thermometer  at  7  a.  m.,  79 ;  barometer,  30. 
Arrived  at  Wallah- Wallah,  and  encamped  two  miles  fi-om  the  Hudson 
Bay  Company's  fort.  We  were  hospitably  received  by  Mr.  Pembrum, 
the  factor  in  charge  of  the  fort.  We  shall  be  obliged  to  remain  here  a 
short  time  to  recruit  our  animals,  as  many  of  them  are  very  much  bro- 
ken down  and  galled  by  the  pack-saddles. 

Mr.  Hoyt's  horse  was  drowned  in  attempting  to  cross  a  creek,  and 
another  this  morning.  The  teamster,  whom  1  had  sent  to  this  place 
from,  the  Indian  agency  by  a  better  road  with  our  only  wagon;  came 
in  and  reported  it  broken  down  a  few  miles  from  this  place.  This  is 
tmpleasant  news,  as  our  means  of  transportation  are  very  limited.  We 
received  several  visits  fi*om  the  Wallah- Wallah  chiefs  and  braves,  who 
expressed  a  great  deal  of  friendship  for  us,  and  seemed  delighted  to 
find  that  the  reports  of  our  hostile  intentions  were  false.  They  are 
deadly  enemies  of  the  Blackfeet,  and  ready  to  join  us  in  any  expedition 
against  them.    We  told  them  that  was  not  the  object  oi  omt  'yi\a\ve^ 
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from  our  great  chief;  that  we  carae  to  smoke  the  pipe  of  peace  with 
all  the  tribes. 

They  said  that  they  would  "tell  my  news"  to  the  chief,  and  that  he 
would  visit  us  to-morrow. 

I  employed  an  old  voyageur  of  the  name  of  Antoine  Plaute  to  guide 
us  to  Fort  Benton.  He  is  a  quarter  breed — French  and  Indian.  His 
life  has  been  spent  in  the  mountains,  trapping  beaver  for  the  Hudson's 
Bay  Company,  and  once  in  his  youth  he  crossed  the  mountains  with 
the  Kalispel  Indians  to  hunt  on  the  plains  of  the  Missouri.  He  has 
Blackfoot  blood  in  his  veins,  yet  bears  a  mortal  enmity  to  the  whole 
race,  as  they  once,  many  years  ago,  were  near  taking  his  scalp.  He  is 
a  rich  Indian,  above  want,  and  I  doubt  if  money  would  induce  him  to 
take  the  field.  But  when  told  that  he  was  wanted  to  guide  our  party 
into  the  heart  of  his  old  enemies'  country,  faithful  to  his  Indian  instincts, 
his  eye  brightened,  and  he  was  ready  to  mount  at  once. ' 

Friday  y  July  29. — ^AU  hands  busily  engaged  in  jerking  meat  and  pre- 
paring pack-saddles.  The  prospects  of  the  expedition  are  anything 
but  cheerful.  The  chief  packer  is  sick,  and  obliged  to  leave  the  party; 
his  assistant  and  several  men  are  getting  sick  and  dissatisfied  with  their 
hard  work,  and  the  prospect  before  them  of  boundless  forests,  and  In- 
dians whose  dispositions  are  uncertain.  The  principal  chief  of  the 
Wallah-Wallahs  visited  us  to-day.  He  owns  a  thousand  horses,  and 
ranks  high  among  the  tribes  of  this  region.  He  boasted  of  his  friend- 
ship for  the  whites,  and  that  none  of  his  tribe  had  ever  killed  a  white 
man. 

The  loss  of  our  men  is  more  disastrous  on  account  of  the  difficulty 
of  finding  others  to  supply  their  places. 

Saturday,  July  30. — We  left  Wallah- Wallah  very  early  this  morning, 
and  marched  in  a  northeasterly  direction  twenty-five  miles,  and  en- 
camped in  a  very  fine  meadow  on  the  banks  of  the  Wallah- Wallah. 
The  timber  and  grass  are  excellent,  and  the  country  around  is  beauti- 
fuL  The  chief,  Pu-pu-mux-mux,  sent  a  runner  from  his  camp,  forty-five 
miles  distant,  to  inquire  where  we  should  cross  the  Lewis  fork  of  ihe 
Columbia.  I  pointed  out  to  him  the  place,  and  sent  word  by  him  to 
the  chief  to  meet  us  there  with  men  and  canoes,  to  transport  us  across 
the  river.  The  country  through  which  we  passed  is  a  rolling  prairie, 
without  trees  or  water. 

Sunday <t  July  31. — Thermometer  at  sunrise,  51°;  barometer,  29.498. 
Left  camp  at  an  early  hour,  and  after  marching  five  miles,  halted  until 
evening.  A  prairie,  forty-five  miles  in  extent,  is  before  us,  entirely  des- 
titute of  trees  and  water,  and  the  heat  is  so  great  that  it  would  be  ex- 
ceedingly hazardous  to  attempt  to  cross  it  before  nightfall.  We  receive 
many  visits  from  Indians ;  among  them  was  an  old  NezPerces,  mounted 
on  a  fine  horse,  which  he  wished  to  exchange  for  an  American  one. 
We  gave  them  a  few  presents,  and  I  believe  they  left  our  camp  very 
well  satisfied  with  themselves  and  us. 

Monday,  August  1. — Thermometer  at  sunrise,  65^.6;  barometer, 
29.697.  Arrived  at  Camp  Peluse,  at  thejunction  of  the  Peluse  and  Snake 
rivers,  at  5  a.  m.,  after  a  night  march  of  forty- five  miles.  The  men 
and  animals  were  much  exhausted,  and  glad  to  rest  their  wearied  limbs 
anywhere.    Near  the  end  of  the  march  it  was  necessary  to  force  some 


H.   Doc.  129.  225 

of  the  party  along,  fatigue  and  exposure  to  the  night  air  having  induced 
sickness.  The  march  of  last  night  could  not  have  been  made  in  the 
daytime  at  this  season  of  the  year.  Great  loss  was  sustained  from  the 
stanmeding  of  ths  animals,  the  night  being  so  dark  as  to  render  it  im- 
possible to  recover  all  the  lost  packages. 

Soon  after  our  arrival,  we  were  visited  by  a  delegation  of  fifty  Peluse 
and  Nez  Perces  warriors,  who  came  in  full  costume,  and  with  great 
formality,  to  kold  a  graijil  "war  talk."  They  seated  themselves  in  a 
circle,  the  head  chief  in  the  centre,  and  the  braves  and  warriors,  ac- 
cording to  rank,  on  either  side ;  a  few  paces  in  the  rear  of  the  circle 
stood  six  Indians,  dressed  in  very  fantastic  style,  whom  I  supposed  to 
be  medicine  men. 

Atte|r  completing  their  arrangements,  they  sent  me  word  that  they 
wished  "to  talk."  I  replied  that  we  were  all  then  too  much  tired, 
but  that  after  we  had  eaten  and  slept  we  should  be  in  a  better  condi- 
tion to  hold  a  council.  They  waited  patiently  till  we  were  ready, 
t^ien,  after  shaking  hands  all  round,  the  chief  lighted  his  medicine 
pipe,  and,  smoking  a  few  whiffs  himself,  passed  it  to  each  member  of 
the  council,  in  the  direction  of  the  sun.  The  medicine  pipe  is  a  sacred 
pledge  of  friendship  among  all  the  northwestern  tribes.  After  this  cere- 
mony, the  chief  inquired  what  was  our  object  in  passing  through  his 
country,  with  so  many  animals  and  such  a  quantity  of  merchandise. 
In  reply,  I  informed  him  that  I  had  been  sent  by  my  great  chief  through 
their  country  to  visit 'the  Blackfeet  lodges  across  the  llocky  mountains ; 
that  I  was  going  thither ;  that  I  expected  to  meet  there  the  chief  of  all 
the  country  between  the  mountains  and  the  Pacific  ocean,  and  that  I 
wanted  them  to  be  ready  with  their  men  and  canoes  to  help  us  in  cross- 
ing the  river,  to  bring  in  all  our  horises  that  had  strayed,  and  to  be  in 
r^diness,  when  Gov.  Stevens  should  arrive,  to  give  him  any  aid  he 
would  require.  I  told  them  that  my  great  chief  at  Washington  was 
their  friend,  and  would  protect  them ;  he  had  sent  them  presents  in 
token  of  his  regard ;  and  in  addition  to  these,  they  would  be  well  paid 
for  any  services  they  rendered  us. 

A  fine  young  Indian  who  was  present  made  an  eloquent  speech  to 
the  others.  He  told  them  that  long  ago  his  father  was  chief  of  the  tribe, 
and  owned  all  this  country.  They  were  then  far  more  numerous,  rich, 
and  powerful,  than  now.  His  father  extended  the  hand  of  friendship 
to  the  first  white  man  who  was  seen  in  that  country,  and  they  must 
follow  his  example. 

A  consultation  was  then  held  among  themselves,  and  when  it  was 
finished  the  old  chief  informed  me  that  my  "  talk  was  good,"  and  that, 
at  any  hour  I  should  appoint,  his  men  and  canoes  would  be  ready  to 
take  our  baggage  across  the  river.  I  gave  them  a  few  presents  of  to- 
bacco, beads,  &c.  A  specimen  of  our  skill  in  rapid  firing  with  Sharp's 
and  Colt's  rifles  astonished  them  greatly,  and  created  additional  respect 
for  our  prowess — a  favorable  impression  for  a  small  party  like  ours, 
surrounded  by  bands  of  Indians.  I  told  them  that  we  should  be  ready 
to  cross  the  river  to-morrow  at  sunrise.  • 

Thurtdatfy  August  2. — As  our  guide,  Antoine,  gave  the  war-whooij 
at  daylight,  fourteen  canoes,  manned  by  as  many  stout  IndiBjisA^i^  ^^^ 
16 
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opposite  shore  and  came  across  for  our  baggage.  By  10  o'clock  they 
had  transported  all  our  men  and  baggage  across  this  swift  and  rocky 
stream,  without  injuring  an  article.  Two  horses  were  drowned  in 
swimming.  I  then  distributed  the  presents  sent  by  the  Indian  depart- 
ment, with  which  they  were  much  pleased.  The  old  chief  said  they 
were  "  hyas  iton"— very  good — but  some  wanted  more;  and  soon  after 
our  arrival  at  camp,  fifteen  miles  distant,  a  party  of  seven  warriors  came 
in  and  reported  that,  in  the  distribution  of  the  bankets,  so  many  had  to 
be  given  19  the  owners  of  the  canoes  that  nothing  was  left  for  the  chief. 
This  system  of  begging,  however,  did  not  succeed,  and  the  Peluse 
chief  went  away  disappointed  in  his  plan  of  financiering.  He,  however, 
soon  brought  us  some  corn  and  potatoes,  and  promised  that,  when  Gov- 
ernor Stevens  should  arrive,  he  would  kill  a  fat  ox  for  us. 

I  found  all  the  grass  burned  on  this  side  of  the  Peluse  river. 

The  Indians  told  me  that  a  Spaniard  had  been  along  a  few  days  be- 
foreit  and  told  them  that  a  large  body  of  American  soldiers  were  ccHn- 
ing  to  cut  them  off,  and  take  possession  of  their  homes.  I  satisfied 
them  that  our  mission  was  one  of  peace,  and  promised  if  they  would 
show  me  the  persons  who  had  endeavored  to  excite  them  to  take  arms 
against  us,  I  would  hang  them  on  the  first  tree. 

Wednesday,  August  3. — ^From  Camp  Peluse  to  Camp  Spokane, 
twenty-eight  miles,  over  a  better  country  than  I  have  traversed  since 
leaving  the  Dalles  of  the  Columbia,  I  noticed  a  great  amount  of  car- 
bonate of  soda  in  locations  where,  in  wet  seasons,*  there  had  evidendy 
been  pools  of  water.  The  ground  in  many  places  was  perfectly  white 
with  it,  and  covered  to  the  depth  of  three-quarters  of  an  inch. 

Last  night  an  unfortunate  accident  occurred.  Our  only  mercurial 
barometer  was  broken.  Up  to  this  point  a  good  barometrical  profile 
of  our  route  had  been  obtained.  Now  this  mteresting  and  important 
part  of  the  reconnaissance  must  be  discontinued,  or  continued  under 
great  disadvantages  with  the  aneroid,  which  will  give  only  approxi- 
mate results. 

Thursday,  August  4. — Thermometer  at  sunrise,  41°;  barometer 
28.89.  Marched  twenty  miles  to  the  north,  over  the  finest  grazing 
country  I  have  yet  met  with ;  well  watered,  but  destitute  of  game  ana 
trees.  Ratdesnakes  are  so  numerous  as  to  render  it  dangerous  to 
walk  about  in  the  grass.  A  Spokane  Indian  brought  in  four  horses 
which  he  said  had  strayed  from  our  last  night's  encampment.  Some 
of  the  party,  thinking  he  had  concealed  the  animals  and  brought  them 
in  in  order  to  claim  the  reward,  were  for  having  him  tied  up  and 
whipped.  But  the  man  had  an  honest-looking  eye;  I  believed  him  to 
be  so,  and  paid  him  well  for  his  trouble.  Had  we  punished  him  un- 
justly, the  whole  Spokane  tribe  would  have  been  our  enemies,  instead 
of  being,  as  noWi  our  fast  friends. 

The  first  forest  trees  I  have  seen  since  leaving  the  Dalles  are  in 
sight  from  our  camp. 

Friday,  August  6. — Thermometer  at  sunrise,  40® ;  barometer  28.7. 
We  marched  twenty-five  mil^s  through  a  country  of  an  entirely  difier- 
ent  character  from  any  we  have  yet  seen ;  a  dense  forest  of  pine  and 
fir  trees,  many  of  immense  size.  We  passed  many  beautiful  ponds 
or  lakes,  and  are  encamped  on  the  banks  of  a  pretty  sheet  of^clear 
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water  amid  pine  trees;  but  its  waters  are  so  strongly  lilkitUnt*  hm  ro 
make  them  unfit  for  use,  and  very  injurious  to  aniniiils  t\nit  tlnnk  nt 
them.  The  nalnre  animals  will  not  taste  ttie  wsiUir;  l;iif  hu^m  mi 
horses  and  males  will  \^en  very  thirsty,  and  nu\t*M%  n\n*i'i\\\y  nlu  viui 
by  the  administratioo  of  an  acid,  the  C(m%f'j\^unu:^M  nrt*  oiunMHifitu, 
There  is  a  spring  near  our  camp  strongly  mlpimrfif;u$,  HtA  l/^Muii 
temperature  fiftr-ooe  degrees. 

Salmrimy^  At^mtt  e^-^-lTiermometer  58^ ;  barow'tjer  VtA^'A.  Mar  h<  d 
IB  an  eastwards^'  direction  to  Spokane  river;  dxr  r<y  k  V/nfjjiji^/n  m 
eramie.  Passed  a  k»eaaiiful  lake  on  tl>e  left  of  our  ijj^iJ;  r/vh^^/j  i^ 
branch  of  tiie  r^ydkss^  about  three  miles  frotn  k«  jufy^>vij  w;Mj  U>i; 
latter.  At  the  lord  wbere  we  crossed  was  au  ludiajj  v.  >>/< ,  ^f*^  ^ 
wheal  fieW  of  about  an  acre  jiist  harvested,  whicL  8hvw«;<i  ^  {km;  <  f^p. 

Arrived  ol  tiie  baii?  of  tlje  Spokane  'dX  IS  ill  At  i^  v*<<>  V/^^  4«x'.p 
to  be  fcrded- 1  Hired  tne  Indians  to  take  us  acrobi?  iti  tLvjf  <  i^fi^^r  i^i^ 
sooceedsd  in  ffetnn?  g^ervrhi^ig  salely  over  by  huuf>tf^^  7'i>  ^y >/j^>im:i5 
are  a  nobk  sipeomeri  c^f  ibeir  race-  ajjd  are  a*  y»^  i<x/  yt'fjC  V/  i>  y^. 
Their  diief.  Garerr.  ?!peakf  Vjierabie  Enjrlibh,  W^Miifi  U^^n.  ^;<3  v,<ii^y;  </v 
die  Hofkodf  Bar  C:»ii:parT.    He  is  ricL  poveHuIj  aii<j  <->vv  lu^  4;  x;A^jff ' 

The$iiokaB^  izad  i^een  vSii.  Llie  ^be  ^r.ber  i'ii>*  v^<  i£c;t<^  <;ii<y>^^U' 
tered-  "Aac:  wt  wer^  ^rmiu^s  to  make  war  up'jL  ti>*r!f^  'J*u«-v  y^t^i  4^^, 
li^iLedir  isit  a?  rn^ua^-  aud  caiue  in  )^ea*  iiufut^rff  Vo  v^«;,<,^/ij>  v^e, 
Abool  lug'.'  iBosm^c  ^P'arrjo-^.  il  iuL  co^fiurii*;.  l^/f-tii'^c  u*rx  i;  r,  /{. 
h31  ovenocikn^  i^ir  canrL.  aijd  sau^  a  i?^nji'  o*  w»;/^*/ii%* .  J-  w^.y/  j»^ 
at  sunset:  yy^^  a^  tif*-r  ^rj*^  u:/^»l  tiia*  e!:jjii*!-ii*>r  iij^i-y  *:j*  ^^ :  ,it^ 
sun,  aac  maa^  ti.*^  r  j^  auc  ^-'ili^^  e^.-ix.  vrx  Vo^-a'  v^  ./,  !;;>•/<  t:>^ 
scene  w^^  wnszixz^-  srmic  auc  lu  >->-?: .'^. 

proomedlc  iter!  in:^  rr^  r^rjm^  ^'j/t  \\i*..^:v  p--^*^-^-  *>  /  ^'Jii 
us,  and  lU  t»r -r^eir-r  '-i^cr/r-c  c  i^-ar^i^Lx  f^.  v.  .-  :  kj'jj;**:  >  ^>'  ;j^i, 
joined,  and  iiBmsr¥=^rc  ^±^:.'j^-  i^^j-n:'  5^  ^j^f  r**"'  «/  j^v;  ,:i<ii-v.  J 
gave  them  L  151?  T-^^^is^i::!  n.- •'•^i.  x  r  **^'  *  i^  ■!>>-*.  v-.'  ^  /  '>..r' 
great  father  2:  l^aKiii:ri^-:»i-  ^  *'-  :^'^'"t^.  r  *.**  j^  .<.::/  v-^,  ^>>u^', 
with  each  ate::. 

At  this  ^BDe  ^  ii»r   >:r    ^nst^^    %*;f,    v  *      _      -  »*>-'    -.,>    ^;^  .< 
several  veai*  zr  *-^   Ji^"^  ♦  ^c_f^    ^-^r".'^   1:  ;<--        «^  -^'.?   <^r^ 

ding  W^ilb  toe    tTir*oro  T  .»*^      1;^*^     ?      >^  :*^.       r-Ur  '      '^--^      '.i       ;.^^i 
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Up  to  this  point  we  have  had  an  abundance  of  fine  sahnon;  but  the 
falls  of  the  Spokane  arrest  their  progress  beyond.  An  abundance  of 
trout,  almost  equal  to  the  salmon,  compensate  for  their  loss. 

Tuesday,  August  9. — Thermometer  at  sunrise,  52® ;  barometer  28.64. 
We  were  occupied  all  yesterday  in  repacking  our  provisions  and  re- 
ducing our  packs  to  the  smallest  possible  size,  in  order  to  avoid  diffi- 
culty m  passing  through  a  densely-timbered  region,  the  trees  in  many 
places  being  so  close  as  scarcely  to  admit  an  animal,  without  a  pack, 
Detween  them.  Mr.  Francis  B.  Owen  goes  back  with  us,  glad  of  an, 
opportunity  to  again  take  possession  of  his  fort.  We  started  early  this 
morning,  and  continued  our  march  until  night  through  a  dense  forest 
of  pines  and  firs.  We  were  much  annoyed  by  yellow  wasps  and  hor- 
nets, with  which  the  forest  is  filled.  They  stung  our  animals,  who, 
maddened  by  the  pain,  dashed  oflT  with  their  loads  among  the  thick 
trees.  There  is  a  lake  at  the  right  of  our  camp,  but  the  shores  are  so 
marshy  that  the  water  is  difficult  of  access.  It  was  dark  before  our 
animals  were  taken  care  of. 

Wednesday^  August  10. — Thermometer  44^;  barometer  28.605.  Left 
camp  early  to  avoid  the  yellow  wasps,  and  to  obtain  grass.  Marched  ten 
miles,  over  a  very  bad  road ;  part  of  the  way  through  an  almost  im- 
passable marsh,  and  obliged  to  cut  our  way  through  the  thick  under- 
growth. Encamped  in  a  pretty  meadow  of  excellent  grass,  on  Clark's 
fork  of  the  Columbia,  at  the  outlet  of  Pend  d'Oreille  Jake.  The 
river  is  about  a  third  of  a  mile  wide,  and  too  deep  to  be  forded. 
Found  an.old.batteau,  belonging  to  the  Hudson's  Bay  Company,  in  a 
very  leaky  condition ;  all  hands  at  work  caulking  it. 

Thursday,  Au^v^t  11. — Thermometer  34^;  barometer  28.635.  We 
succeeded  in  fitting  up  the  boat  and  crossing  the  bulk  of  our  stores  yes- 
terday. Finished  crossing  this  morning,  with  the  loss  of  several  horses. 
To  reliave  some  of  the  weaker  animals,  Lieutenant  Arnold  proceeded 
to  the  upper  end  of  the  lake  in  the  batteau  with  the  bulk  of  the  heavy 
articles,  driving  the  animals  along  without  their  loads. 

We  had  great  difficulty  in  cutting  our  way  through  the  thick  timber. 
We. met  a  party,  numbering  at  least  a  hundred,  of  Pend  d'Oreille  In- 
dians, just  returning  from  a  hunting  excursion  on  the  Missouri.  All — 
men,  women,  and  children — were  mounted  on  fine  horses,  and  were  bound 
on  a  .trading  expedition  with  the  tribes  nearer  the  coast.  They  had  at 
least  300  horses,  and  were  loaded  with  buffalo  robes  and  dried  buffalo 
meat.  They  were  perfectly  civil,  and  seemed  to  feel  proud,  rich,  and 
iijdepeudeni.  They  report  that  a  large  party  of  white  men  are  coming 
from  the  ^ast,  to  make  peace  with  the  Blackfeet ;  but  their  statements 
are  so  vague  and  unsatisfactory,  that  I  can  place  no  reliance  on  them. 

Friday,  August  12.— Thermometer  40*=^;  barometer  28.665.  Passed 
over  twenty  miles  of  very  bad  road,  along  the  shore  of  Pend 
d'Oreille  lake,  a  very  beautiful  sheet  of  water  among  the  mountains. 
TJie  southern  shore  of  the  lake  is  impassable,  and  is  evidently  the  ter- 
mination of  the  Blue  mountains.  On  the  northern  shore,  which  we  tra- 
v,£a"s^  d,  we  were  obliged  to  deviate  occasionally  into  the  timber,  and 
climb  some  very  steep  hills,  to  avoid  the  water.  The  whole  region  is 
covered  with  a  dense  forest  of  pine,  cedar,  and  other  of  the  common 
forest  trees  of  New  England.     On  the  shores  of  the  lake  are  many  fine 
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meadows,  covered  with  luxuriant  grass.  The  lake  is  navigable,  and 
no  doubt  that  in  a  coming  time,  not  very  remote,  its  repose  will  be 
broken  by  the  shrill  scream  and  the  paddles  of  the  steamboat.  I  met 
many  Indians,  fine  specimens  of  the  race. 

The  mosquitos  are  very  troublesome  in  the  early  evening,  but  the 
cold  nights,  universal  in  this  region,  put  an  end  to  the  annoyance  before 
midnight. 

Saturday,  August  13. — Thermometer  66^;  barometer  28.675.  Marched 
twelve  miles  to  a  camp  occupied  by  the  Hudson's  Bay  Company  as  a 
summer  pasture  for  their  cattle.  The  road  was  very  bad,  and  our  un- 
shod animals  had  great  difficulty  in  making  their  way  over  the  sharp, 
flmty  rocks ;  their  hoofs  were  badly  broken,  and  our  trail  might  have 
been  followed  by  means  of  the  blood-stains  upon  the  stones.  I  found 
Lieutenant  Arnold  here  with  the  boat.  He  had  had  a  pleasant  voyage 
up  the  lake,  and  speaks  in  the  highest  terms  of  the  beauty  of  its 
scenery,  viewed  from  the  water. 

We  were  somewhat  discouraged  by  the  accounts  of  the  route  from  this 
place  to  St.  Mary's  village  given  by  a  Scotchman,  who  has  recently 
passed  over  it.  He  says  that  for  five  days'  journey  there  is  no  grass. 
It  having  been  burned  over  by  the  Indians.  Mr.  Michael  Ogden,  the 
factor  in  charge  of  this  camp,  gives  the  same  uncheering  account. 

Monday,  August  15. — ^Yesterday  was  occupied  in  repairing  camp 
equipage,  and  we  left  camp  at  an  early  hour  this  morning;  passed  over 
seventeen  miles  of  very  bad  road ;  crossed  the  Cabinet  mountain,  a 
tremendous  rocky  elevation,  covered  to  its  summit  with  a  dense  thicket, 
through  which  we  had  to  cut  our  way;  while  all  along  our  path  were 
the  domiciles  of  innumerable  wasps  and  hornets.  These  stung  our 
animals  so,  that  some  of  them  became  frantic,  and  plunged  off  into  the 
timber  with  their  loads,  which  were  thus  stripped  into  a  thousand  frag- 
ments.    In  this  way,  some  of  our  most  valuable  packs  were  lost. 

We  moved  on  until  dark,  when  we  encamped  on  Clark's  fork  of  the 
Columbia  river,  amid  the  rocks,  without  a  particle  of  grass  for  our 
aniTTmlit- 

Tuesday,  August  16. — Thermometer  at  sunrise,  46.6*^;  barometer 
28.476.  Started  at  2  o'clock  a.  m.  The  march  of  to-day  was  worse 
than  that  of  yesterday,  though  not  so  mountainous,  as  we  have  evi- 
dently got  over  the  mountain  ranges  west  of  the  Rocky  mountains. 
Continuing  along  the  valley  of  Clark's  fork,  occasionally  deviating  to 
avoid  the  rocks,  we  marched  until  noon,  when  we  found  a  little  grass, 
which  our  hungry  beasts  soon  devoured.  We  then  continued  our 
march  until  nearly  sunset,  when  we  encamped  at  "  Partridge  camp," 
so  called  from  the  number  of  birds  of  that  description  usually  found 
there.  There  is  little  grass  ;  but  enough,  I  hope,  to  sustain  animal  life 
for  a  day  or  two.  Our  animals  are  becoming  weak  and  exhausted, 
and  some  of  them,  unless  recruited,  must  give  out  to-morrow.  The 
woods  are  on  fire  in  many  places — evidently  for  the  purpose  of  retard- 
ing our  progress. 

The  scenery  to-day  has  been  beautiful  and  grand,  almost  beyond 
description.  At  our  noon  camp,  the  rocks  rise  almost  petpendvcxA^Vj 
from  the  bed  of  the  river  to  the  height  of  4,000  feet. 
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Crossed  many  little  streams  of  pure  cold  water  emptying  into  Clark's 
fork ;  temperature,  40°. 

Wednesday^  August  17. — We  prosecuted  our  march  through  the  day, 
and  encamped  at  night  in  a  most  miserable  spot  on  the  river,  without 
a  spire  of  grass  for  our  animals.  Seven  of  our  faithful  pack-horses 
dropped  upon  the  road  unable  to  go  a  step  further,  and  were  left  a  prey 
to  the  wolves.  We  passed  an  American  horse  with  two  bullet-holes  in 
his  flank,  and  one  m  his  he^d,  and  much  torn  and  mangled  by  the 
wolves ;  the  fate  of  the  owner  of  the  poor  steed  is  still  a  mystery. 
Called  this  camp  Camp  Dismal. 

Thursday,  August  18. — Thermometer,  42^.2;  barometer,  28.005. 
Marched  ten  miles  in  an  easterly  direction,  and  encamped  in  good  grass. 
The  route  has  been  through  a  dense  forest,  either  burnmg  or  just  burned, 
and  the  ground  being  very  hot  for  the  animals'  feet. 

Friday^  August  19. — Thermometer,  47^.6  ;  barometer,  28.2.  We 
marchedf  to  Tnompson's  prairie,  a  fine  patch  of  high  meadow  land 
hemmed  in  by  mountains.  It  is  situated  on  Clark's  fork  of  the 
Columbia,  and  covered  with  excellent  grass.  This  is  a  favorite  camp- 
ing ground  of  the  Indians  on  their  hunting  expeditions  to  the  plains  of 
the  Missouri,  and  is  occasionally  visited  by  the  Blackfeet,  fix)m  the  east 
side  of  the  Rocky  mountains,  on  their  marauding  expeditions  to  steal 
horses  from  the  Flathcads,  Pend  d'Oreilles,  and  Spokanes. 

The  Hudson's  Bay  Company  had  formerly  a  trading-post  here,  but 
it  has  since  been  abandonee!.  The  whole  region  is  abandoned  by  the 
Indians  and  the  few  whites  who  have  had  trading-posts  here,  from  fear 
of  the  Blackfeet.  These  renowned  and  formic&ble  freebooters  keep 
this  whole  region  in  terror  during  the  summer  season,  as  they  come 
annualfy  to  steal  horses  and  kill  whomsoever  they  meet.  The  Flalheads 
and  Nez  Perces,  in  return,  hunt  the  Blackfeet  buffalo,  and  take  life  for 
life,  with  interest  if  possible.  Thus  a  perpetual  warfare  is  carried  on 
between  them. 

We  passed  over  a  very  fine  region — ^high  pine  forest,  with  grass  ot 
the  very  best  quality  growing  among  the  trees.  From  the  top  of  a  high 
mountain  which  we  crossed,  we  had  a  splendid  view  of  the  river,  with 
its  white  banks  of  limestone  winding  among  the  trees.  The  whole 
country  as  far  as  the  eye  could  reach  was  a  dense  forest. 

Two  more  horses  gave  out  to-day,  djang  from  the  effect  of  the  pre- 
vious day's  labor  without  food.  We  had  to  take  the  greatest  precaution 
to  guard  against  fire ;  and  notwithstanding  our  care,  last  night  a  quantity 
of  provisions,  saddles,  &c.,  were  burned.  The  grass  and  other  under- 
growth is  so  dry  at  this  season  of  the  year,  that  a  spark  is  sufficient  to 
«et  all  on  fire. 

Saturday,  August  20. — Remained  in  camp  to  give  the  animals  rest. 
They  are  in  a  sad  condition ;  their  feet  worn  to  the  quick  upon  the 
stones,  and  backs  very  much  injured  by  the  pack-saddles.  Last  night 
we  had  a  heavy  rain — the  first  since  leaving  the  Dalles. 

Sunday,  August  21. — Everything  was  wet  last  night,  and  our  con- 
dition in  camp  was  so  uncomfortable  that  we  started  at  an  early  hour. 
Crossed  Thompson's  river  about  a  mile  from  camp,  and  marched"  north- 
east twenty  miles  to  Horse  Plains,  a  favorite  camping  ground  of  the 
Blackfeet.    Crossed  the  "  Bad  Rock,"  so  called  by  the  trappers ;  it  is  a 
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compound  of  a  mass  of  sharp,  flinty  stones — ^the  termination  of  a  high 
mountain  which  rises  almost  perpendicularly  from  the  bed  of  the  river 
to  a  great  height.  The  feet  of  our  animals  were  much  injured  in 
crossing  it.  Two  pack-horses  tumbled  over  the  precipice  and  rolled 
down  fifty  yards  into  the  river:  one,  rolling  sideways,  was  but  slightly- 
injured  ;  the  other,  going  heels-over-head,  was  terribly  cut  and  bruised. 
The  men  were  about  to  put  an  end  to  his  sufferings,  but  as  he  showed 
signs  of  life  it  was  decided  to  give  him  .a  chance.  Both  followed  on 
after  the  tram,  and  will  soon  be  able  to  resume  their  packs. 

Monday i  August  22. — Thermometer  at  sunrise,  37°.8;  barometer, 
28.115.  Marched  fifteen  miles  to  Kammas  prairie,  over  a  very  rough 
road,  through  an  open  pine  forest.  Discovered  in  the  sand  many 
tracks  of  Blackfeet.  Antoine,  the  guide,  says  there  are  large  numbers 
of  them  about,  watching  an  opportunity  to  steal  horses.  The  Indians 
come  here  to  dig  kammas,  whicn  is  an  important  article  of  food  among 
theoi* 

The  Blackfeet  send  war  parties  here  to  steal  horses,  and  kill  any 
whom  they  can  take  by  surprise.  As  they  are  undoubtedly  on  our 
path,  we  keep  strict  watch  by  night.  Lieutenants  Arnold,  Macfeely, 
and  myself,  alternate  every  two  hours  in  keeping  guard ;  not  in  the 
style  of  civilized  strategy,  but  according  to  the  aboriginal  mode — 
hiding  in  a  bush  near  the  camp,  ready  to  give  a  leaden  challenge  to 
any  rash  marauder  who  shall  approach  too  near  the  horses.  The 
Indians,  seeing  our  vigilance,  will  probably  let  us  pass  unmolested. 

I  found  two  stray  horses  belonging  to  the  Pend  d'Oreilles.  As  they 
were  much  diseased  with  the  glanders,  1  had  them  killed  to  prevent 
contagion.  A  French  voyageur  of  our  party  begged  hard  for  their  lives, 
alleging  that  the  killing  of  them  would  bring  down  the  vengeance  of 
the  whole  tribe  upon  us. 

Tuesday,  August  23. — Marched  twelve  miles  to  the  river — Clark's 
fork  of  the  Columbia.  All  hands  are  busily  engaged  in  constructing  a 
raft  to  take  across  the  baggage.  The  forest  resounds  with  the  un- 
wonted sound  of  the  axe.  We  shall  have  some  trouble  in  crossing,  as 
the  river  is  deep  and  the  current  rapid. 

Wednesday,  August  24. — We  were  occupied  all  day  in  completing  the 
raft  and  crossing  the  baggage.  The  timber  used  in  the  construction  of 
the  raft  is  so  heavy  that  it  almost  sinks  in  the  water  by  its  own  weight. 
Navigation  with  such  an  unwieldy  craft  was  exceedingly  difficult. 
The  party  were  at  work  in  the  water  until  10  o'clock  at  night,  and 
had  passed  over  but  about  half  of  the  loads.  After  this,  a  line  of  Senti- 
nels was  posted  to  guard  against  the  Blackfeet,  who  are  supposed  to  be 
prowling  around  us  for  an  opportunity  to  plunder. 

Thursday,  August  26. — Roused  all  hands  at  an  early  hour  and  com- 
pleted crossing  the  baggage  with  our  heavy  and  water- soaked  raft ; 
It  was  a  tedious  and  severely-laborious  operation.  However,  we  suc- 
ceeded in  getting  everything  over  in  safety.  Marched  five  miles  and 
encamped  in  a  beautifiil  meadow  on  Clark's  fork,  the  men  very  much 
exhausted  with  the  labor  of  rafting;  many  a  silent  vow  was  made  not 
to  serve  Uncle  Sam  again.  The  soldiers  may  well  complain;  seven 
dollars  a  month  is  poor  compensation  for  such  hardships. 

In  the  course  of  the  night  an  alarm  was  made  by  one  of  t\ve  ^^xv\\- 
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nels,  who  supposed  that  he  saw  an  Indian.     It  was  probably  a  bear, 
that  had,  by  accident,  strolled  into  the  camp. 

Friday^  August  26. — To-day  we  moved  our  camp  twenty-five  miles 
to  the  southeast,  and  encamped  on  a  small  creek,  a  tributary  of  the 
Columbia.  Our  route  was  along  the  Flathead  river,  through  a  fine, 
open  country,  with  an  abundance  of  fine  timber  upon  the  hills  back 
firom  the  river.  I  found  a  great  quantity  of  wild  fruit,  particularly 
excellent  plums,  nearly  as  good  as  those  cultivated  in  the  States. 

For  the  last  eight  miles  of  the  march  we  followed  up  the  valley  of 
Jocko  river,  a  beautiful  mountain  stream,  full  of  fine  trout,  and  capable 
of  supplying  water-power  enough  to  propel  all  the  cotton-mills  of 
Lowell. 

Near  our  camp  is  a  place  called  **  Course  de  Femme"  by  the  trappers; 
of  which  tradition  is,  that  a  white  man  many  years  ago  lived  here  who 
used  to  make  the  squaws  run  foot-races  for  his  amusement.  Hence 
the  name.     I  do  not  vouch  for  the  truth  of  the  tradition. 

Saturday^  August  27. — Arrived  at  "Hell  Gate  Run"  after  a  march 
of  twenty-eight  miles.  This  is  said,  by  the  Indians,  to  be  the  best 
and  almost  only  entrance  to  the  pass  through  the  Rocky  mountains 
north  of  Pierre's  Hole.  A  wild  stream  comes  through  the  mountains 
at  this  point,  called  the  Hell  Gate  river.  It  is  not  navigable,  but 
would  fiirnish  excellent  water-power.  Up  the  valley  of  this  beautiful 
river  is  the  mountain  pass  through  which  the  Pend  d'Oreilles,  Nez 
Perces,  Flatheads,  and  other  tribfes  west  of  the  mountains,  go  to  hunt 
on  the  plains  of  the  Missouri.  The  western  Indians  take  their  families 
and  property  with  jhem  on  those  excursions,  but  the  Blackfeet  come 
west  only  on  war  parties,  and  therefore  none  but  young  men  come. 

Sunday^  August  28. — After  a  march  of  twenty-eight  miles  we  arrived 
at  St.  Mary's  village.  Much  to  my  disappointment,  Governor  Stevens's 
party  has  not  yet  been  heard  from. 

I  had  intended  to  place  the  provisions  in  depot  here  in  charge  of 
Lieutenant  Arnold,  and  with  Lieutenant  Macfeely  cross  the  mountains 
to  Fort  Benton;  but  in  consequence  of  the  wetness  of  the  season,  and 
the  great  losses  sustained  in  transporting  provisions,  I  find  it  necessary 
to  send  back  every  man  who  can  be  spared  fi*om  the  expedition  in 
order  to  save,  for  Governor  Stevens's  party,  as  many  subsistence  stores 
as  possible.  According  to  all  our  information.  Fort  Benton  is  still  at 
a  long  distance  to  the  eastward. 

I  should  do  injustice  to  my  own  feelings,  and  to  the  services  of  a 
gallant  officer,  if  I  omitted  to  state  that  Lieutenant  Macfeely,  although 
anxious  to  cross  the  mountains,  yet,  with  a  generous  devotion  to  the 
interests  of  the  survey,  consented  to  take  the  charge  of  the  return  party 
by  a  new  route,  taking  such  animals  as  could  best  be  spared,  and  a 
much  less  xjuantity  of  provisions  than  prudence  would  dictate,  in  order 
to  take  as  little  as  possible  from  the  depot  at  St.  Mary's  village. 

St.  Mary's  or  Flathead  village  is  situated  near  the  western  base  of 
the  Rocky  mountains,  on  the  St.  Mary^s  fork  of  the  Bitter  Root  river. 
It  was  laid  out  by  the  Jesuit  missionaries,  and  completed  by  its  [wresent 
occupant,  Mr.  Owen,  who  had  recently  abandoned  it  fi'om  fear  of  the 
Blackfeet.     The  Flatheads  have  a  considerable  village  of  log-cabins 
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around  Fort  Owen,  and  own  a  large  number  of  cattle.  They  are  now 
absent  on  a  hunt  across  the  mountains. 

St  Mary's  is  at  present  deserted  by  the  priests,  to  whom  the  Indians 
are  indebted  for  much  of  their  knowledge,  and  many  of  the  comforts  of 
civilized  life  which  they  enjoy.  1  saw  a  considerable  quantity  of  wheat, 
just  harvested.  They  have  also  eggs,  milk,  potatoes,  &c.,  articles 
formerly  unknown  to  the  western  savage. 

September  2. — All  hands  have  been  occupied,  since  our  arrival  at  St. 
Mary's,  in  making  preparations  for  a  final  division  of  forces,  taking  an 
account  of  stock,  and  dividing  the  provisions,  animals,  &c.,  according 
to  our  respective  wants. 

Lieut.  Arnold  will  remain  here,  in  charge  of  the  depot  of  provisions 
and  animals,  &c.,  with  Mr.  Arnold,  his  assistant,  and  four  men.  He 
will  complete  his  observations  for  latitude  and  longitude. 

Lieut  Macfeely,  with  two  men  and  seventeen  packers,  will  take 
twenty-three  days'  provisions,  and  return  to  Fort  Vancouver  by  the 
Nez  Perces  trail — a  snorter  but  more  mountainous  route  than  that  which 
we  came  over. 

I  shall  take  Mr.  Hoyt,  my  assistant,  Antoine  Planle,  the  guide,  and 
sixteen  men,  and  go  by  the  way  of  the  Blackfoot  Pass  to  Fort  Benton. 
I  would  take  a  less  number  of  men  with  me,  but  Antoine,  entertaining 
his  old  dread,  of  the  Blackfeet,  refused  to  accompany  me  with  fewer 
men.     He  is  an  old  mountaineer,  and  his  services  are  invaluable. 

We  obtained  an  abundance  of  excellent  beef  from  Mr.  Owen,  the 
owner  of  the  fort. 

After  providing  for  Lieut  Macfeely's  party  and  my  own,  I  have 
something  over  two  thousand  rations  to  leave  in  depot  for  Governor 
Stevens's  party.  These  I  have  turned  over  to  Lieut  Arnold,  together 
with  sixty-five  disabled  horses,  and  a  quantity  of  ammunitions  and 
quartermaster  property. 

The  companions  of  our  long  and  weary  march,  from  whom  we  sepa- 
rated at  this  place,  gave  us  three  hearty  cheers  as  we  parted  from 
them  ;  an  earnest  of  our  success.  They  would  willingly  have  gone  on 
with  us,  but  the  scarcity  of  provisions  would  not  permit  it. 

We  marched  twenty-five  miles,  and  encamped  in  a  fine  meadow 
within  five  miles  of  Hell  Gate.  Discovered  the  first  bear  we  had 
seen,  but  did  not  succeed  in  capturing  him. 

September  3. — Barometer  at  sunrise  27.68;  thermometer  broken. 
We  passed  through  the  Hell  Gate  along  the  banks  of  the  Blackfoot 
river.  I  think  it  decidedly  a  misnomer  to  call  this  beautiful  region  by 
so  unholy  a  name.     The  sun  does  not  shine  on  a  better  spot  of  earth. 

1  find  that  my  previous  ideas  of  the  Rocky  mountain  range  were, 
8o  iar  as  this  section  is  concerned,  entirely  erroneous.  Instead  of  a 
vast  pile  of  rock  and  mountains,  almost  impassable,  I  found  a  fine 
coantjy,  well  watered  by  streams  of  clear  cold  water,  and  interspersed 
with  meadows  covered  with  the  most  luxuriant  grass. 

September  4. — We  crossed  to-day  the  highest  mountain  in  our  route. 
It  is  one  of  the  Rocky  mountain  range,  and  I  think  may  be  avoided  in 
the  construction  of  a  railroad.  It  was  raining  heavily  when  we  crossed 
it    It  is  covered  to  its  summit  with  a  heavy  growth  of  Umbet*    ^^^ 
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some  fine  specimens  of  granite,  and  also  quarries  of  white  and  varie- 
gated marble. 

After  crossing  the  mountain  we  came  to  a  fertile  prairie,  which  we 
crossed,  and  passed  through  ten  miles  of  excellent  timber,  and  camped 
in  Kammas  swamp,  twenty-five  miles  from  our  last  night's  camp. 
This  swamp  is  resorted  to  by  the  Indians  to  rather  kammas.  Guide 
Antoine  recognised  it  as  the  spot  where,  in  tormer  years,  he  used  to 
hunt  beaver,  before  the  Blaclkfeet  came  so  near  getting  his  scalp. 
Though  it  is  eight  years  since  he  was  here,  he  knows  every  hill  and 
stream,  and  guides  our  little  band  through  this  unbroken  wilderness, 
without  a  trail,  as  true  and  unwavering  as  the  needle  to  the  pole. 

September  6. — ^Marched  twenty-five  miles  due  west,  along  the  banks 
of  the  Blackfoot  fork  river,  through  a  magnificent  country,  fitted  to  sup- 
port a  numerous  population  of  civilized  men.  Its  bracing  air,  and 
grand  mountain  scenery,  will  give  inspiration  and  energy  to  the  future 
inhabitants  of  this  mountain  region. 

Our  camp  is  in  "  Day  Meadow."  The  grass  is  excellent,  but  game 
scarce  :  we  have  probably  driven  it  away.  The  Indians  resort  here  in 
the  summer  to  hunt. 

September  6.^ — ^We  marched  thirty  miles,  and  are  now  encamped  on 
the  last  dividing  ridge  of  the  mountains.  Antoine  says  that  we  shall 
see  to-morrow  the  long-looked-for  plains  of  the  Missouri.  We  passed 
through  a  region  of  the  same  fine  character  as  that  of  yesterday,  but 
with  more  timber,  and  more  game.  I  saw  numerous  large,  fine-look- 
ing elk,  which  would  have  made  a  welcome  addition  to  our  slender 
stock  of  provisions ;  but  we  did  not  succeed  in  taking  any. 

We  are  now  near  the  headwaters  of  the  Blackfoot  fork,  a  branch  of 
the  Hell  Gate  river,  full  of  mountain  trout.  The  grass  and  timber 
are  as  good  as  can  be  found  anywhere.  It  is  contrary  to  all  my  pre- 
conceived ideas  of  the  Rocky  mountains,  to  find  such  a  country  in  their 
very  heart.     Saw  to  the  northeast  some  high  snow-capped  mountains. 

September  7. — Crossed  the  last  dividing  ridge  of  the  mountains,  and 
are  encamped  on  a  small  creek  upon  the  eastern  side,  one  of  the  head 
branches  of  the  Missouri.  The  ridge  which  divides  the  waters  flowing 
into  the  Atlantic  fi-om  those  flowing  into  the  Pacific,  at  the  place  where 
we  crossed,  is  but  a  high  hill,  and  it  is  not  more  than  a  mile  in  a 
straight  line  between  the  sources  of  the  Columbia  and  the  Missouri. 
Nature  seems  to  have  intended  it  for  one  of  the  great  highways  across 
the  continent.  We  stooped  and  took  a  parting  glass  of  tne  clear,  pure 
water  of  the  Columbia,  and  in  a  few  moments  pledged  the  toast  from 
the  stream 'whose  waters  flow  to  mingle  witn  the  Gulf  of  Mexico. 
The  view  from  the  summit  of  the  pass  is  grand  and  beautiful;  the 
Atlantic  and  Pacific  slopes  of  the  mountains  spreading  out  on  either 
side,  and  embracing  on  this  hill  of  union,  as  well  as  separation. 

The  mountains,  at  this  point,  offer  no  obstacle  to  the  construction  of 
a  railroad  fi-om  this  place  to  the  Flathead  village.  With  the  exception 
of  one  mountain,  easily  to  be  avoided,  a  finer  region  through  which  to 
build  a  road  can  nowhere  be  found.  The  vast  amount  of  timber  and 
stone,  granite  and  marble,  will  furnish  an  inexhaustible  resource  of 
materials  for  its  constmcliou. 
One  of  the  men  lo-day  \aVled  X^ie  fe^x.  fta^i  xWv  \\^  been  killed  by 
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our  party.  We  halted  and  made  a  feast,  roasting  large  piles  befof 
fire.  We  ate  with  the  keen  appetites  which  the  pure  mountaii 
gives. 

The  day  has  been  cold,  with  slight  rain.  We  found  little  gi 
beyond  the  mountains ;  and  any  expedition  that  should  depend  u^ 
it  for  food  would  be  apt  to  go  hungry. 

The  barometer  gave  for  the  highest  point  of  the  dividing  ridge 
altitude  of  4,674  feet  above  Fort  Vancouver. 

September  8. — The  day  has  been  celd  and  rainy.  The  tops  of  tl 
high  mountains  in  our  vicinity  are  while  wiih  last  night's  snow,  wan 
ing  us  of  the  comipg  winter. 

We  *were  -unexpectedly  and  most  agreeably  surprised  by  the  arrival 
at  about  9  a.  m.,  of  Lieutenant  Grover,  4th  artillery,  with  a  party  o. 
nine  men,  on  their  way  to  St.  Mary's  village.  We  gave  them  a  hearlj 
welcome.  Lieutenant  Grover  brings  news  of  the  arrival  of  Governor 
Stevens  at  Fort  Benton.  The  meeting  was  a  pleasant  one  for  all  par- 
ties. We  felt  that  the  plan  of  our  operations  had  been  successful,  and 
the  object  of  the  expedition  accomplished ;  as  a  party  from  the  Atlantic, 
and  one  from  the  Pacific— each  in  search  of  the  other — ^had  met,  by 
appointment,  after  traversing  thousands  of  miles  of  unknown  country, 
at  the  foot  of  the  great  dividing  ridge  between  the  oceans.  We  passed 
the  day  in  camp,  celebrating  the  reunion. 

September  9. — Marched  twenty-five  miles,  and  encamped  in  a  meadow 
of  gcK)d  grass,  but  without  water.  Lieutenant  Grover  and  party  return 
with  me  to  Fort  Benton. 

September  10. — Marched  twenty-five  miles,  and  encamped  on  the 

banks  of  a  lake,  where  we  found  plenty  of  water  and  grass ;  but  for 

iie  first  time  since  leaving  the  mouth  of  the  Columbia  we  were  desti- 

ude  of  wood.     Buffalo-chips  enough  to  cook  our  food  were  collected. 

\i  September  11. — Marched  twenty-five  miles,  and  encamped  on  Teton 

irer,  six  miles  fi*om  Fort  Benton.    Passed  the  Falls  of  the  Missouri  at 

f  istance,  but  near  enough  to  see  the  spray  rising  from  them.     We 

ksed  the  route  once,  ard  for  the  first  time  in  all  our  long  march,  and 

toe  too  near  the  river,  and  thus  became  entangled  in  a  labyrinth  of 

ines  and  deep  hollows,  and  lost  nine  miles  of  distance.     I  was,  how- 

h  repaid  for  the  deviation  by  the  pleasure  of  meeting  Dr.  Evans,  the 

lent  geologist,  and  his  party,  on  their  way  to  visit  the  Falls  of  the 

Ipuri. 

humber  12. — I  arrived  at  Fort  Benton,  and  found  that  Governor 
Ins  had  gone  to  Cypress  mountain  to  hold  a  council  with  the  Black- 
|idians.  Lieutenant  Donelson  commands  the  main  body  during 
^nce. 
detiained  at  Fort  Benton  until  September  22d,  making  prepara- 
a  voyage  down  the  Missouri,  which,  in  pursuance  of  instruc- 
commenced  on  that  day.  I  was  ordered  to  examine  as  care- 
ii  passible  the  regimen  of  the  river,  with  reference  to  the  pos- 
r  bringing  a  steamboat  as  far  as  Fort  Benton.  I  was  not  re- 
make a  detailed  map,  that  having  already  been  done  by  the 
>f  Lieutenants  Grover  and  Donelson. 
linuation  of  my  journal  from  this  point  to  Si.  "Loxns^  VA  ®n^ 
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the  results  of  my  observations,  confirming  the  views  you  entertain  as  to 
the  navigability  of  the  river. 

September  22. — We  started  at  daylight  on  the  keel-boat  Blackfix)t. 
The  party  consists  of  Mr.  Culbertson,  Indian  agent,  and  wife  ;  Mr.  D. 
S.  Hoyt ;  Mr.  W.  M.  Graham ;  four  quartermasters'  employes  ;  seven- 
teen dragoons  of  company  D,  1st  dragoons;  some  discharged  employes 
from  the  expedition ;  and  Mr.  Tevis,  of  St.  Louis,  passenger.  The 
Blackfoot  was  built  by  the  American  Fur  Company  at  this  place,  and 
draws,  when  loaded,  about  eighteen  inches  of  water.  With  two  re- 
liefs of  ten  men  each,  I  hope  to  be  able  to  paddle  to  St.  Louis  in  thirty- 
five  days. 

Governor  Stevens  starts  this  morning  for  Olympia,  Lieut.  Donelson 
having  left  with  the  main  party  a  few  days  before ;  Lieut.  Grover  also 
left  for  Fort  Union  at  the  same  time,  charged  with  the  duty  of  making  a 
.careful  survey  of  the  river  to  that  point.  It  was  a  grand  breaking  up 
of  the  largest  party  of  white  men  ever  congregated  in  this  far-off  wil- 
derness. The  salute  from  the  fort  was  returned,  with  interest,  by  the 
little  cannon  on  board  the  Blackfoot.  The  natives  listened,  in  silent 
wonder,  to  the  echo  and  re-echo  of  the  white  man's  thunder,  and  won- 
dered what  was  its  meaning. 

The  river  is  said  to  be  unusually  low  at  this  time,  so  that  any  results 
now  obtained  may  be  relied  on  as  true  at  all  seasons  -of  the  year. 
There  has  been  no  place  to-day  where  a  steamer  drawing  two  feet 
cannot  pass.  Wood  is  rather  scarce,  but  enough  can  be  procured  to 
run  a  steamer  for  a  long  time  to  come.     We  made  about  eighty  miles. 

September  23. — We  were  detained  for  several  hours  to-day  by  the 
wind.  The  channel  is  so  crooked  that,  in  a  windy  day,  our  unwieldy 
boat  cannot  be  navigated.  I  saw  numerous  mountain  sheep  and  ante- 
lopes along  the  banks  of  the  river,  within  gun-shot  of  the  boat. 

September  24. — We  passed  through  the  "  Mauvaises  terres,"  one  of 
the  most  desolate  regions  in  the  world,  entirely  cut  up  with  deep  gul- 
leys  and  ravines,  almost  impassable,  and  destitute  of  vegetation.  It  is 
rich  in  fossils.  Dr.  Evans  has  spent  much  of  his  time  in  investigating 
this  region,  and  an  amount  of  valuable  information  will  doubtless  re- 
sult from  hjs  labors. 

September  25. — Detained  to-day  by  head-winds,  so  that  we  made  but 
little  progress. 

We  anchored  at  night  within  a  few  miles  of  Muscle  Shell  river;  saw 
a  great  number  of  deer,  elk,  and  bears  along  the  banks.  The  timber 
on  the  river  is  excellent,  the  soil  good,  and  very  few  obstructions  to 
navigation  by  light-draught  steamers. 

We  met  a  boat  belonging  to  the  Fur  Company,  loaded  with  mer- 
chandise for  the  Indian  trade,  and  towed  up  this  rapid  stream  by  eight- 
teen  French  voyagers — a  most  laborious  work.  They  had  been  thirty- 
two  days  in  coming  from  the  mouth  of  the  Yellowstone.  At  this  rate 
of  travel  they  will  not  reach  Fort  Benton  before  winter.  These  men 
are  a  hardy  race,  able  to  endure  an  immense  amount  of  fatigue  and 
exposure,  yet  always  cheerful,  and,  with  a  hunter  in  attendance  to  sup- 
ply them  with  buffalo  meat,  content  to  toil  on  uncomplaining.  1  believe 
It  will  not  be  long  before  this  uncouth  and  laborious  mode  of  navi- 
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gating  this  magnificent  river  over  to  the  Falls  will  be  superseded  by  the 
all-conquering  force  of  steam. 

September  26. — A  rainy  night  and  morning.  We  made  a  fine  sail 
down  the  river,  and  saw  a  great  deal  of  game — buflalo,  bear,  elk,  and 
black-tailed  deer.  We  killed  a  fine  specimen  of  the  latter,  and  found 
its  meat  excellent.  I  think  that  no  portion  of  the  world  can  boast  of  a 
greater  profusion  of  game.  We  see  constantly  large  numbers  of  the 
above-mentioned  species  swimming  the  river  in  advance  of  the  boat, 
and  evidently  very  little  concerned  at  our  approach.  A  large  grizzly 
bear  swam  across  near  the  boat.  A  broadside  of  twenty  Mississippi 
rifles  was  fired  at  him,  but  he  passed  on  apparently  unhurt.  He  looked 
a  little  astonished  at  the  sound  of  the  rifle,  but  shook  his  shaggy  main 
and  galloped  to  the  woods. 

October  2. — We  arrived  at  Fort  Union,  near  the  mouth  of  the  Yellow- 
stone, about  9  o'clock  this.evening,  without  having  met  with  any  trouble 
from  low  water  or  Indians,  having  travelled  from  Fort  Benton,  seven 
hundred  and  fifty  miles  by  the  river,  in  eleven  days.  For  the  last  few 
days  we  have  seen  innumerable  herds  of  buffalo -cows,  in  many  places  ex- 
tending in  every  direction  as  far  as  the  eye  could  reach.  They  are  very 
fat  at  this  season,  and  I  would  consider  their  flesh  preferable  to  beef. 

We  were  visited  by  a  party  of  Assiniboins.  They  are  very  rich  this 
year,  on  account  of  the  aoundance  of  buffalo,  and  offered  to  bring  us  a 
large  supply  of  dried  meat  if  we  could  wait  till  they  could  send  for  it. 
As  progress  is  of  more  importance  than  anything  else,  we  were  obliged 
to  decline  their  hospitality. 

October  5. — After  spending  one  day  at  Fort  Union  in  making  prepara- 
tions, we  proceeded  on  our  voyage  down  the  river.  Our  progress  is  but 
slow,  the  mnumerable  snags  and  sand-bars  in  the  channel  making  the 
navigation  almost  impossible  in  the  night ;  and  by  day,  the  wind  fre- 
quently impedes  our  advance  by  rendering  the  Blackfoot  completely 
unmanageable. 

The  buflfalo-cows  have  all  gone  to  the  north.  We  occasionally  see 
a  few  bulls,  but  they  are  lean  at  this  season  of  the  year,  and  their  flesh 
not  at  aU  palatable.  The  male  and  female  do  not  range  together  at  this 
season. 

I  think  Fort  Union  is  the  finest  place  on  the  Missouri  for  a  military 
post — in  the  heart  of  the  Indian  country,  surrounded  with  a  fertile  soil 
aAd  the  finest  hunting  range,  and  of  easy  access  by  the  Missouri  for 
eight  months  in  the  year.  Few  positions  in  the  Indian  territory  can  be 
occupied  so  advantageously  and  with  less  expense  to  the  government. 

October  8. — For  the  last  three  days  we  have  continued  our  slow  pro-* 
gress  down  the  river,  contending  with  fogs,  head  winds  and  sand-bars, 
through  a  fine  region,  full  of  game,  and  occasionally  speaking  a 
hunung  party  of  Gros  Ventres  out  after  buffalo.  But  to-day  has  been 
a  day  of  accidents.  We  landed  on  a  sand-bar  just  after  starting, 
and  bad  scarcely  got  under  way  again  when  the  wind  commenced 
blowing  a  perfect  gale,  and  compelled  us  to  lie  by  until  sunset,  when 
the  wind  lulled  and  we  started  down  the  river.  We  had  gone  but  a 
short  distance  when  the  boat  ran  upon  three  snags  lying  close  together  •, 
two  of  them  sticking  about  six  feet  out  of  the  water,  and  e\^\.  feex. 
apart,  auid  the  other  midway  between  them,  about  eigViteen  \nc\ve9»  Vcv 
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diameler,  its  blunt  end  just  above  the  surface  ol  the  water,  and  all 
pointing  up-stream.  One  of  the  snajgs  passed  directly  over  our  bows, 
breaking  three  of  our  oars ;  and  assisting,  with  our  whole  weight,  to  press 
down  upon  the  middle  snag,  which  was  threatening  every  moment  to 
break  through  the  bottom  of  our  weak  craft,  we  worked  until  10  p.  m,, 
endeavoring  to  get  off,  without  success ;  and  here  we  are  in  the  middle  of 
the  Missouri,  with  fifteen  feet  of  swift-running  water  for  more  than  one 
hundred  yards  on  each  side  of  us,  the  bow  of  our  boat  resting  on  a 
firmly-fixed  snag,  which  threatens  every  moment  to  sink  us.  I  estab- 
lished a  strict  guard  over  the  dangerous  spot,  with  intentions  to  rouse 
all  hands  if  the  snag  should  break  through  in  the  night. 

October  9. — ^All  hands  roused  at  daylight;  the  boat  still  above  water, 
but  in  a  very  bad  situation.  We  wanted  a  raft  to  transport  everything 
ashore  in  case  the  boat  should  be  lost,  but  still  persevered  to  keep  the 
Blackfoot  afloat,  as  a  walk  fi-om  here  to  St.  Louis  would  be  anything 
but  pleasant.  Some  Gros  Ventres  came  to  offer  their  assistance;  but 
little  could  they  do  to  help  us,  as  they  had  no  canoes  to  come  aboard 
ill,  and  we  had  no  materials  to  construct  a  raft  to  bring  them,  but  only 
to  manufacture  a  rough  raft  on  which  to  save  ourselves  in  case  the  boat 
went  down.  The  snag  is  directly  under  the  centre  of  our  boat,  and 
acts  as  a  pivot  as  we  swing  the  stern  backward  and  forward  in  our 
efibrts  to  get  her  off.  At  length  we  happily  succeeded  in  bracing  up 
the  bottom  of  the  boat  and  lifting  it  off  the  snag. 

Arrived  at  Fort  Berthold  about  sunset.  We  received  many  visits 
trom  the  Gros  Ventres,  and  gave  them  a  few  presents.  The  Gros 
Ventres  have  a  large  village  of  mud  houses — ^very  unsightly  outside,  but 
within  warm  and  comfortable. 

These  Indians  are  fine  specimens  of  the  red  man.  They  are  indus- 
trious, and  raise  even  enough  to  supply  many  of  their  neighbors  with 
bread.  They  are  well  disposed  towards  the  whites.  The  American 
Fur  Company  have  a  trading-post  here.  These  Indians,  in  common 
with  some  other  tribes,  have  a  peculiar  method  of  disposing  of  the 
bodies  of  their  dead.  They  are  placed  upon  a  scafibld  six  or  eieht  feet 
above  the  ground,  enveloped  in  all  the  blankets,  robes,  &c.,  which  be- 
longed to  them  when  alive,  with  a  supply  of  food,  arrows,  moccasins, 
&c.,  for  the  u^  of  the  deceased  in  the  happy  hunting-grounds.  The 
last  resting  place  of  the  Indian  is  as  sacred  to  his  friends  as  the  white 
man's  tomb,  and  whoever  should  disturb  it  in  any  way  would  expose 
himself  to  an  Indian's  vengeance. 

October  10. — ^I  visited  some  of  the  lodges  of  the  Gros  Ventres,  and 
found  them  exceedingly  comfortable  and  capable  of  accommodating 
comfortably  a  hundred  persons.  One  part  of  the  lodge  is  appropriated 
to  their  horses,  dogs,  cattle,  and  chickens,  and  anotner  to  their  own 
sleeping  apartments.  They  all  seemed  to  live  sociably  and  comforta- 
bly together  during  the  long  cold  winters  of  this  cold  latitude.  The 
lodges  are  built  entirely  by  women,  who,  in  fact,  do  all  the  domestic 
work.  The  men  scorn  to  labor  at  all ;  and  were  they  to  descend  to  so 
undignified  and  womanly  employment,  none  would  have  so  great  a 
contempt  for  them  as  the  women  themselves.  Next  to  taking  the  scalp 
of  an  enemy,  the  ViigVieat  glorj  of  a  noriihwestern  Indian  is  lo  be  an 
adroit  horse-stealer*     A.  bia'^e,  ot  ^oxiw^  ia»i\^  ^\x\hvtious  to  win  a 
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3g  in  his  tribe,  will  run  any  risk  to  steal  a  horse  from  any  one, 
equently  loses  his  life  in  the  attempt  We  left  Fort  Berthold 
but,  before  we  had  advanced  far,  were  driven  ashore  by  a  strong 
which  continued  throughout  the  day.  The  smoke  from  the  burn- 
airies  is  so  dense  as  almost  to  hide  the  sun.  The  fir^s,  burning 
ry  direction,  present  at  night  a  beautiful  and  magnificent,  though 
3  appearance. 

iber  11. — Arrived  at  Fort  Clark,  or  Aricaree's  village.  It  is  situ- 
1  the  top  of  a  very  high  bluff  on  the  bank  of  the  river.  All  boats, 
y  up  or  down,  are  obliged  to  pass  directly  beneath  this  bluff;  so 
te  Indians  could  easily  sink  any  boat  undertaking  to  pass  against 
^ill. 

Rees  are  not  friendly  to  the  whites,  and  are  kept  from  open  hos- 
only  by  fear.  They  are  a  large  tribe,  and  on  the  fertile  mead- 
ley  occupy,  raise  a  great  amount  of  com  and  pumpkins,  which 
^change  with  the  Crows  and  Dacotahs  for  dried  buffalo  meat  and 

They  exported  five  thousand  bushels  of  excellent  corn  this  year, 
ork  is  done  by  the  women.  Twenty-five  hundred  Dacotahs 
ust  been  here  to  trade.  After  buying  everything  for  sale  and 
g  all  they  could,  they  left  for  the  buffalo  country,  taking  care  to 

prairies  on  fire,  in  order  to  prevent  the  buffalo  from  visiting  the 
»untry — ^an  act  of  dastardly  malignity,  as  it  deprives  the  Aric- 
)f  the  means  of  support  for  their  horses  and  cattle, 
iw  miles  above  Fort  Clark  is  the  Mandan  village.  The  Mandans 
e  fines!  Indians  in  America.  They  number  about  two  hundred 
the  tribe  having  been  reduced  a  few  years  ago  to  eighteen  souls 
;  small-pox.  Scarcely  one  who  was  attacked  recovered;  and 
vas  their  desperation,  that  often  when  one  was  satisfied  that  the 
B  was  upon  him,  he  would  throw  himself  into  the  river  from  the 
luff  on  which  the  village  stands,  in  order  to  escape  the  agonies 

dreadful  and  loathsome  disease. 

passed  the  mouth  of  Knife  river,  on  the  plain  above  which  was 
,  m  the  autumn  of  1837,  between  th^  Assjniboins  and  Gros  Ven- 
le  of  the  most  bloody  battles  in  the  annals  of  Indian  warfare 
ssiniboins,  numbering  four  or  five  hundred,  led  by  *'  The  Left- 
!d,"  the  greatest  chief  they  ever  had,  attacked  the  Gros  Ventres, 
fter  a  long  and  desperate  battle,  were  defeated,  leaving  seventy- 
their  best  warriors  dead  upon  the  fiield.  Some  of  those  who  es- 
came  to  Fort  Union,  at  the  mouth  of  the  Yellowstone.  Mr.  Cul- 
1  describes  them  as  terribly  cut  up  and  mangled.  The  Gros 
s  suffered  but  slightly  in  comparison  with  their  enemies. 
Aer  12. — ^Left  the  Ree  village  at  an  early  hour,  and  continued  the 
3  till  noon,  when  we  were  compeUed  by  the  wind  to  lie  by  till 
g.  The  country  is  on  fire  in  every  direction,  and  the  dense  smeke 
vhich  the  atmosphere  is  filled  produces  a  very  injurious  effect 
the  eyes. 

9ier  13. — ^Fortunately  there  was  no  wind  to-day,  and  we  made  a 
in  down  the  river,  passing  three  encampments  of  Dacotahs.     At 
5t,  a  very  large  one,  several  hundred  warriors  were  collected  otl 
idea  of  the  river,  completely  commanding  the  passage.     K%  ^^ 
ichedy  the  chief  bailed  us  and  ordered  tts  to  land.     AxowxvdVsrax 
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stood  a  hundred  grim  warriors  with  guns,  and  bows  and  arrows,  ready 
to  enforce  his  orders.  Disobedience  would  have  brought  down  a 
shower  of  destructive  missiles.  There  was  no  questioning  the  man- 
date of  the  royal  savage.  Discretion  here  was  manifestly  the  better 
part  of  valor ;  so,  pride  yielded  to  prudence,  and  the  Blackfoot  was 
brought  to  shore. 

The  Indians  were  somewhat  saucy  and  peremptory,  as  if  presimiing 
upon  our  weakness,  but  offered  no  insult;  only  demanding  a  supply  of 
tobacco.    I  told  the  chief  that  we  had  not  come  from  a  tobacco  country, 
but  had  crossed  the  Rocky  mountains,  and  seen  thousands  of  Indians, 
all  of  whom  expected  something,  but  that  I  would  divide  my  httle  re- 
maining stock  with  them.     As  they  seemed  bent  on  mischief,  1  thought 
it  best  to  end  the  mterview.     As  the  boat  left  the  shore,  an  arrow  was 
discharged  at  the  pilot  from  behind  a  clump  of  bushes.     It  fell  short  of 
its  aim,  and  penetrated  deeply  the  timber  of  the  boat.     The  fellow 
who  fired  it,  being  concealed,  prevented  the  rifles  of  my  men  from 
reaching  him.     This  was  probably  fortunate,  as,  had  we  killed  the 
assassin,  it  would  have  undoubtedly  brought  a  useless  conflict,  per- 
haps fatal  to  us,  *  and,  at  any  rate,  exposed  us  to  perpetual  annoyance 
from  this  powerful  tribe  in  our  further  course  down  the  river.    A  fine 
old  Indian,  seeing  the  serious  turn  things  seemed  to  be  taking,  came 
running  down  to  the  river,  swam  out  to  the  boat  and  wanted  to  accom- 
pany us  through  the  Dacotah  country,  in  order  to  tell  his  people  that 
they  must  offer  no  impediment  to  our  voyage.     He  expressed  a  great 
deal  of  indignation  against  the  Indian  who  had  shot  his  arrow  at  us; 
said  he  had  a  "bad  heart,"  and  would  not  be  upheld  by  the  brave  of 
the  tribe.     Our  volunteer  friend  was  faithful  to  his  professions,  as,  at 
the  next  encampment  we  encountered,  we  were  treated  with  perfect 
civility  by  the  tribe.     Soon  after  sunset  we  reached  the  main  encamp- 
ment, situated  on  the  left  bank  of  the  river  upon  a  commanding  bluff, 
one  hundred  feet  high.  The  sides  and  top  of  the  hill  were  covered 
with  Indians,   to   the   number  of  three  hundred  warriors.      As   we 
reached  the  landing  our  friej|idly  chief  told  them  what  had  happened 
above ;  that  we  were  in  much  hurry  to  get  on  our  way ;  I  had  only 
stopped  there  t©  give  them  a  little  tobacco.     They  listened  in  silence 
to  the  old  chief,  and  suffered  us  to  proceed  without  molestation  or  in- 
sult.    These  Sioux  hold  the  white  man's  power  in  a  good  deal  of  con- 
tempt, and  are  sadly  in  need,  of  a  lesson.     We  kept  on  all  night,  in 
order  to  get  out  of  the  way  of  these  dangerous  fellows.     Fortunately, 
the  night  was  a  clear,  still  moonlight,  and  before  morning  we  were  at 
a  long  distance  from  them. 

October  14. — Arrived  about  12  o'clock  at  a  small  trading  encamp- 
ment of  the  American  Fur  Company.  Found  a  large  body  of  Sioux 
here,  who  were  tolerably  civil,  and  invited  us  to  stay  a  day  or  two,  to 
attend  a  dog- feast.  We  felt  no  particular  desire  to  cultivate  an  inti- 
macy with  people  so  inauspiciously  commenced,  and  I  declined  their 
hospitality.  We  gave  them  a  few  presents,  and  bade  them  good-bye  for 
the  present.  We  took  on  board  ar^ld  Indian  who  is  gomg  down  to 
Fort  Pierre  with  us  to  see  the  Indian  agent. 

October  18. — We  reached  Fort  Pierre  about  12  o'clock  m.  Durine 
the  last  four  days  we  have  had  many  detentions  from  high  winds  and 
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sand-bars.  The  river  is  so  low,  and  the  channel  so  crooked,  that  it  is 
impossible  to  get  along  without  running  high  and  dry  upon  the  sand- 
bars. The  men  have  worked  with  praiseworthy  energy,  standing  in 
the  water  at  a  temperature  of  40^  until  they  were  completely  chilled. 
Two  days  before  our  arrival  at  this  place,  the  main  body  of  the  Yank- 
ton Sioux,  in  number  some  twenty-fave  hundred,  (2,600,)  had  left  for 
the  buffalo  country.  They  have  been  here  to  receive  their  presents 
from  the  government.     Two  more  bands  are  expected  in  a  few  days. 

While  I  was  at  Fort  Pierre  some  of  the  chiefs  came  to  see  me,  and 
expressed  a  wish  to  have  a  talk.  A  young  Indian,  who  had  been 
recently  admitted  to  council,  delivered  himself  as  follows :  "  I  see, 
young  man,  by  your  dress,  that  you  belong  to  your  Great  Father's 
army.  We  have  been  told  that  the  Great  Father,  in  sending  us  all 
these  presents,  does  it  in  order  that,  in  time,  he  can  take  our  lands 
from  us.  If  that  is  the  case,  we  do  not  want  presents ;  we  can  buy 
from  the  traders  all  we  want.  We  have  tried  to  follow  the  advice  of 
the  Great  Father  sent  to  us  by  his  agents.  Some  of  our  warriors  have 
staid  at  home  and  raised  com  and  pumpkins,  instead  of  going  out  to 
hunt,  steal  horses,  or  make  war.  Their  crops  hftve  failed ;  and,  in 
consequence,  in  the  lone  winters  they  have  been  poor  and  hungry.  We 
will  try  to  follow  the  advice  of  the  Great  Father  stilL  But  what  shall 
we  do  ?  The  buffalo  is  our  only  friend.  When  they  disappear,  it  is 
all  over  with  the  Dacotahs.  1  say  this  to  you  because  you  are  a 
soldier."  In  reply  to  this  address,  I  endeavored  to  impress  him  that 
it  "was  not  the  Great  Father's  object  to  get  away  the  Indians'  land; 
that  he  was  rich  and  powerful,  and  had  more  land  already  than  he 
wanted.  His  object  in  sending  presents  was  to  show  them  that  he 
thought  of  them,  and  was  anxious  that  the  whites  and  Indians  should 
be  friends ;  so  that  when  any  of  his  people  travelled  through  their 
country,  or  came  to  live  among  them,  they  should  extend  to  them  the 
hand  of  fnendship.  The  Great  Father  wished  them  still  to  hunt  the 
buffalo ;  but  not,  as  now,  when  tl|py  met  a  Crow,  a  Blackfoot,  or  Flat- 
bead  on  the  hunting-grounds,  to  begin  fighting,  until  one  or  the  other 
was  killed.  In  this  way  many  of  the  young  men  were  killed,  and 
their  race  was  growing  weaker  and  weaker  every  year;  while  their 
white  brethren,  by  pursuing  a  different  policy,  were  growing  stron^r 
and  stronger.  There  was  room  enough  for  Indians  as  well  as  white 
men.  If  bad  men  impose  upon  the  Indians,  it  was  against  the  will  of 
the  Great  Father,  who  woula  have  them  punished.  They  should  not 
judge  all  white  men  by  the  acts  of  one,  nor  punish  one  man  for  an 
mjury  done  by  another.  The  great  mass  of  the  men,  and  the  Great 
Father  himself,  were  their  friends ;  and  if  I,  or  any  of  my  men,  were  to 
act  badly  towards  them,  and  it  should  reach  the  ears  of  my  Great 
Chief,  he  would  strike  my  name  from  his  list  of  soldiers.  The  younff 
Indian  said  his  ears  were  open,  and  that  he  had  listened,  lie  had 
never  been  a  soldier,  but  now,  henceforth,  he  should  be  a  soldier.  He 
had  seen  the  American  soldiers  coming  graduaUy  around  his  country. 
Now  his  eyes  were  opened!  He  would  not  answer  for  his  tribe,  but 
for  himself;  he  had  just  been  admitted  to  the  council  ring  with  the 
wise  men  and  braves  of  his  tribe.  He  should  speak  there  what  I  had 
told  him.  "  Many  of  the  old  men  of  my  tribe,"  ne  said, "  ^V^a  m's^A.  xa 
16 
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stand  up  in  council  for  the  white  men,  are  dead,  and  many  of  the  young 
men  are  fools,  and  talk  of  war  and  fighting.  I  hope  you  wiU  not  carry 
to  your  Great  Chief  bad  reports  of  us,  because  you  have  been  badly 
treated  and  shot  at  by  one  bad  man.  That  man  was  a  fool,  and  had  a 
bad  heart.  He  will  not  be  upheld  by  the  wise  men  of  his  tribe.  But 
I  know  not  what  may  happen  in  the  future.  Some  Indians  have  bad 
hearts,  and  war  may  come.  If  it  does  come,  I  want  life  for  myself  and 
family.  I  wish  you  to  give  me  a  paper  stating  that  I  stand  pledged  as 
a  friend  to  the  white  man."  I  gave  nim  the  paper  and  a  few  presents, 
and  we  parted  friends. 

October  20. — We  made  but  little  progress  on  account  of  the  wind. 
About  dark  met  a  boat,  loaded  with  potatoes  and  other  vegetables, 
belonging  to  the  American  Fur  Company.  They  were  raised  on  an 
island  a  few  miles  below.  We  obtained  a  sumcient  supply  for  the 
remainder  of  the  voyage. 

.  October  21. — The  high  wind  continuing,  we  made  but  little  progress. 
Passed  Fort  Pierre  island — a  fine,  fertile  spot  in  the  Missouri,  con- 
taining several  hundred  acres  of  excellent  land.  The  American  Fur 
Company  raise  all  thpir  com  and  vegetables  here.  When  this  country 
is'  settled  this  island  will  be  very  valuable. 

October  23. — For  the  last  two  days  we  have  made  but  little  progress, 
as  the  wind  has  been  blowing  a  perfect  gale.  To-day  has  been  calm, 
aild  we  have  made  a  fine  run  down  the  river.  The  banks  this  morn- 
ing were  frozen  quite  hard,  and  some  ice  was  formed  at  the  edffe  of  the 
.wBter,  indicatmg  that  the  navigation  would  soon  be  closed  for  this  year. 
We  were  continually  running  upon  sand-banks,  and  all  hands  were 
obliged  to  go  into  the  water  to  lift  the  boat  ofp— anything  but  a  luxurious 
bath,  in  this  frigid  temperature.  Passed  through  the  Great  Bend  of  the 
Missouri,  and  encamped  at  night  near  the  mouth  of  the  White  Earth 
river.  The  night  is  cold  and  windy,  and  clouds  around  the  setting  sun 
indicate  snow  for  to-morrow. 

October  26. — We  have  made  but  one  full  day's  run  since  leaving 
Fort  Pierre,  having  been  wind-bound  ^ost  of  the  time.  To-day  the 
wind  has  abated  somewhat,  and  we  made  out  to  reach  Cedar  island, 
after  working  at  the  oars  steadily  for  twelve  hours.  The  island  was 
formerly  occupied  by  the  Mormons,  but  the  Indians  proving  trouble- 
some they  were  obliged  to  abandon  it.  The  water  is  uncomnaonly  low, 
with  very  little  current,  and  our  progress  is  consequently  very  slow. 
Passed  several  hot  sulphur  springs  twenty-five  miles  above  this  place. 
Their  water  is  clear,  and  evidently  strongly  impregnated  with  the 
mineral.  Saw  wild  turkeys  for  the  first  time.  They  are  seldom  seen 
above  this  point,  and  have  never,  I  believe,  been  found  beyond  the 
Rocky  mountains. 

October  30. — For  the  last  few  days  we  have  had  fine  weather,  and 
made  a  long  distance  down  the  river.  We  have  passed  Floyd's  bluff, 
so  called  in  commemoration  of  Sergeant  Floyd,  one  of  the  men  be- 
longing to  Lewis  and  Clark's  expedition,  which  crossed  the  mountains  in 
1804,  who  was  killed  here.  We  fired  a  salute  in  honor  of  the  brave 
sergeant  who,  forty-nine  years  before,  was  ot  the  party  that  had  started 
to  explore  the  route  we  had  just  traversed. 
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'  The  region  through  which  we  passed  appears  to  be  as  favorable  for 
agriculture  as  any  in  the  United  States.  I  saw  to-day,  at  a  cabin 
where  we  stopped,  some  of  the  best  specimens  of  grain  and  vegetables 
I  have  yet  seen. 

We  are  encamped  within  sight  of  **  Blackbird's  Hill,"  so  called 
from  a  famous  Indian  chief,  who,  at  his  own  request,  was  buried  on 
horseback  on  the  top  of  it,  in  a  commanding  position,  that  he  might 
see  the  white  men  as  they  came  up  the  river.  It  is  not  an  unfrequent 
custom  among  some  of  the  northwestern  tribes  to  bury  a  warrior  with 
his  favorite  horses,  which  are  killed  for  that  purpose.  It  is  not  a  rare' 
exhibition  of  filial  affection  and  faith  to  kill  his  best  horses — almost  the 
only  wealth  an  Indian  has — and  put  their  bodies  in  the  grave  of  his  dead 
father,  in  order  that  he  may  be  equipped  for  hunting  buSalo  in  the 
happy  hunting  grounds. 

I  saw  immense  flocks  of  geese,  swans,  and  brants  on  the  wing  for 
the  south  in  their  autunmal  migration. 

The  prairies  are  burning  in  every  direction,  and  the  smoke  is  alcfiost 
stifling.  From  this  point  to  Fort  Leavenworth  the  country  is  so  well 
known  that  a  further  description  is  unnecessary  in  this  report.  The 
Indians  are  friendly,  and  acquainted  with  the  whites,  and  the  river 
well  adapted  to  steamboat  navigation. 

On  the  8th  of  Novemh§r>  when  a  few  miles  below  St.  Joseph, 
Missouri,  we  were  gratified  by  the  sight  of  the  steamer  Honduras ;  she 
passed  up  the  river  in  the  face  of  a  high  wind,  which  had  blown  the 
Blackfoot  high  and  dry  upon  a  sand-bar.  On  the  9th  we  transferred 
our  persons  and  property  to  the  steamer,  took  the  Blackfoot  in  tow, 
and  started  for  St.  Louis.  The  change  was  agreeable  to  us  all,  after 
having  been  confined  for  nearly  fifty  days  in  a  small  keel-boat,  and 
weather-bound  sometimes  for  days  together. 

The  soldiers  of  the  dragoon  escort  deserve  great  credit  for  the  cheer- 
fulness with  which  they  endured  the  hardships,  ordinary  and  extraor- 
dinary, of  the  long  navigation  from  Fort  Benton.  Though  frequently 
obliged,  when  the  boat  was  aground,  or  missed  the  channel,  to  woii 
in  the  water,  often  when  the  thermometer  was  below  the  freezing  point, 
and  ice  upon  the  shores  of  the  river,  they  did  not  shrink  nor  murmur, 
and  are  entitled  to  this  expression  of  cordial  approbation. 

I  turned  over  the  keel- boat  to  the  quartermaster  at  Fort  Leaven-     * 
worth;  left  the  soldiers  and  discharged  employes  at  St.  Louis;  and, 
m  company  with  Mr.  W.  M.  Graham  and  Sergeant  Collins,  arrived  in 
Washington  on  the  21st  of  November. 

From  as  careful  a  survey  of  the  country  through  which  I  passed  as 
the  limited  means  at  my  disposal,  and  the  rapid  rate  at  which  i 
travelled,  would  admit,  I  give  as  the  result  of  my  observations : 

First.  That,  fi-om  the  mouth  of  Wallah- Wallah  river  to  Fort  BeBtociii 
no  insurmountable  obstacle  to  the  construction  of  a  railroad  exists,  and 
that  the  Blackfoot  or  Cadotte's  Pass  is  much  the  lowest  pass  through 
the  Rocky  mountains  that  has  yet  been  discovered,  ani  eminently 
fitted  by  nature  for  the  line  of  railroad. 

Second.  That  the  region  is  well  watered,  rich  in  agrkxAxxarai  ^lidi 
mineral  resources,  and  abounding  in  fine  timber  and  aiV  olYiei  Ti^\.e- 
rials  necessary  for  the  construction  of  a  railroad.    It  ia  AeiS^i^dLik  «xA 
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at  no  very  distant  period,  to  be  occupied  by  a  civilized  and  energetic 
population,  capable  of  making  roads  for  themselves,  independently 
of  those  which  are  to  form  tjie  great  lines  of  communication  between 
the  eastern  and  western  oceans. 

Third.  That,  in  a  military  point  of  view,  it  is  of  the  highest  import- 
ance that  treaties  should  be  entered  into  with  all  the  wild  tribes  of  In- 
dians who  inhabit  the  Northwest,  and  not  included  in  existing  treaties. 
It  is  important  that  they  should  be  made  to  realize  the  power  and 
strength  of  the  United  States  government,  and  look  to  it  for  protection 
and  justice,  instead  of  looking  to  United  States  officials  as  intruders,  and 
owning,  as  many  now  do,  England  as  their  natural  guardian.  In  case 
of  difficulty  between  the  two  countries,  the  powerful  tribes  might  be 
made  the  instruments  of  incalculable  injury  to  our  frontier  settlements. 
It  ought,  therefore,  to  be  made  obviously  their  interest  to  be  on  good 
terms  with  the  United  States.  Any  hostile  feelings  they  may  entertain 
towards  us  should  be  conciliated  by  a  policy  uniformly  and  unequivo- 
cally-characterized  by  justice,  forbearance,  and  generosity. 

The  Missouri  river  offers  the  means  of  easy  communication  with  them. 
It  is  navigable  to  the  falls,  or  near  them,  and  there  the  most  remote 
tribes  can  be  collected. 

Many  of  the  tribes  are  now  deadly  enemies,  but  have  promised  to 
stop  fighting  until  next  summer;  and  then  to^eet  in  council  to  hear  the 
••wnite  man's  talk,"  and,  if  possible,  to  estaolish  a  lasting  peace  with 
them,  and  with  each  other.  By  sending  up  a  steamer,  annuaUy,  with 
supplies  of  articles,  useful  or  desirable  for  the  Indians,  they  will  soon 
understand  the  advantage  of  frien<lly  intercourse  with  us,  and  suffer 
emigrant  parties  to  the  west,  beyond  the  mountains,  to  pass  unmolested 
and  in  safety.  The  importance  of  the  proposed  convention  of  tribes  at 
Fort  Benton  can  hardly  be  exaggerated.  Every  principle  of  justice 
and  policy  to  the  Indian,  to  the  emigrant,  and  tne  United  States,  re- 
quires that  some  honest  arrangement  of  the  relations  of  the  government 
and  the  tribes  should  be  made  in  good  faith.  Whether  they  can  ever 
be  reclaimed  firom  their  present  wandering  life,  and  fixed  in  permanent 
homes,  is  a  problem  not  yet  perhaps  absolutely  solved,  but  upon 
which  experience  has  cast  some  light.  Whether  they  are  destined  to 
j^ass  away  before  the  advance  of  civilization,  with  the  buffalo  that 
•forms  their  subsistence;  whether  contact  with  the  white  man  shall 
always  work  the  degradation  of  the  Indian ;  by  a  wise,  just,  and  humane 
policy  on  our  part,  open  hostilities  between  the  two  races  may  be  pre- 
vented, and  thus  one  formidable  obstacle  to  the  success  of  the  object  to 
wjiich  our  labors  the  past  season  have  been  directed — the  finding  of  a 
saie  way  for  emigrants  to  the  furthest  west  and  for  the  construction  of 
an  inter-oceanic  railroad — ^will  be  removed. 

I  am,  sir,  respectfully,  your  obedient  servant, 

RUFU8  SAXTON, 
Second  LieuUnant  Fourth  InJafUry. 

To  the  Hop.  Isaac  L  Stevens^ 

Qovemor  of  Washington  Territory. 
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18.  Report  of  Lieutenant  DoneUon  cu  to  the  railroad  practicahility  of  the 
route  fronn  Fort  Bentanj  by  Lewis  and  Clark^s  and  Cadotte*s  Passes^ 
Blackfoot  trails  the  Bitter  Rooty  and  Jocko  lines,  to  Clark* s  Fork^  and 
theme  across  the  Great  Plain  of  the  Columbia  to  Wallah-Wallah  ;  with 
the  reports  of  Lieutenant  R.  Arnold^  United  Spates  army^  and  Messrs. 
F.  fV  Lander  and  A.  W.  Tinkham,  assistant  engineers. 

Oltmpia,  Washington  Territory, 

Fdn-uary  23,  1854. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  survey 
of  a  route  for  a  railroad  from  Fort  Benton,  across  the  Rocky  mountains, 
by.w<iy  of  Cadotte*s  Pass,  to  the  valley  of  the  Bitter  Root  river,  and 
•  thence,  by  way  of  Clark's  fork  and  the  Spokane  house,  to  Fort  Wallah- 
Wallah. 

The  party  you  had  designated  for  the  prosecution  of  this  survey 
moved  trom  camp,  near  Fort  Benton,  at  noon  on  the  16th  of  Septem- 
ber. Mr.  Lander,  the  engineer  for  estimates,  started  on  the  15th,  and 
having  joined  his  party,  which  was  encamped  on  the  Teton,  some 
miles  above  where  we  were,  moved  forward  on  the  16th  towards  Sun 
river.  He  was  to  pursue  a  course  north  of  that,  to  be  followed  by  the 
main  party,  and,  crossing  the  mountains  by  a  favorable  pass,  to  proceed 
thence  to  the  Flathead  village. 

The  course  of  a  railroad  line  from  Milk  to  Marias  river  having  been 
determined  by  Mr.  Tinkham,  and  from  the  Marias  to  the  Teton  by  re- 
connaissance of  both  Messrs.  Lander  and  Tinkham,  the  above-men- 
tioned disposition  of  his  party  enabled  Mr.  Lander  to  carryforward  a  Une 
to  estimate  cost,  &c.,  to  the  valley  of  the  Bitter  Root  river.  On  the  19th 
Mr.  Tinkham  left  the  party  for  the  purpose  of  reconnoitering  Sun  river, 
as  an  approach  to  the  mountains.  He  was  to  meet  us  again  on  the 
Dearborn,  or  at  some  point  not  far  beyond. 

Having  passed  the  ridge  which  separated  the  waters  of  the^  Atlantic 
ocean  from  those  of  the  Pacific,  on  the  22d  of  September,  we  reached 
ih^  Flathead  village  on  the  29th.  I  here  received  instructions  from 
you  as  to  the  further  continuation  of  the  survey.  Mr.  Tinkham,  who 
had  left  the  main  party  on  the  26th,  for  the  purpose  of  examining  a 
route  which  led  to  the  Jocko  river,  did  not  return  until  after  we  left  the 
Flathead  village,  and  was  then  placed  by  you  on  duties  which  sepa- 
rated him  from  the  main  party.  In  continuing  the  survey,  Mr.  Lander 
was  directed  to  follow  the  Bitter  Root  to  its  junction  with  Clark's  fork, 
in  order  to  determine  its  practicability  for  a  railroad.  The  main  party 
passed  fi*om  the  Bitter  Root  to  the  Jocko,  and  following  the  latter  to  its 
mouth,  entered  the  valley  of  Clark's  fork.  Mr.  Lander  rejoined  us  at 
Horse  Plain.  Hence  we  pursued  the  line  of  Clark's  fork  to  a  point 
twelve  miles  below  L'ake  Pend  d'Oreille.  Here  Lieutenant  Arnold  lefl 
with  a  select  party  for  the  purpose  of  connecting  the  line  with  Fort 
Colville  and  with  Captain  McClellan's  survey,  in  case  he  should  not 
have  arrived  at  that  point.  The  main  party  crossing  to  the  Spokane 
river,  thence  proceeded  to  a  point  twelve  miles  west,  where  we  met 
yourself  and  Captain  McClellan  with  his  party.       • 

Here  terminated  the  opersttions  directed  in  your  m^tracUoTkaXxyTJXR 
of  the  2i  of  October 


246  H.  Doc.  129« 

But  in  pursuance  of  further  orders,  the  party,  organized  as  before, 
proceeded  to  Wallah- Wall  ah.  *  We  followed  an  Indian  trail,  and  cross- 
ing the  Saptin  or  Lewis's  fork  of  the  Columbia,  at  the  mouth  of  the 
Peluse,  arrived  at  Wallah-Wallah  on  the  6th  of  November. 

The  results  of  the  survey,  which  tend  to  show  the  capacity  of  the 
country  for  a  railroad,  must  be  briefly  stated.  From  Teton  river  to  the 
foot  of  the  dividing  ridge  are  two  summit  levels  to  be  attained,  and  on 
the  route  we  followed  a  difficult  approach  to  that  ridge,  along  the  sides 
of  the  mountain  spur,  adjacent  to  the  south  fork  of  the  Dearborn.  The 
following  are  the  probable  gradients  on  this  route :  From  the  Teton  to 
the  first  summit,  twenty-one  miles  of  ascent,  at  the  rate  of  twenty-seven 
feet  per  mile.  Then  to  the  crossing  of  the  Sun  river,  thirty-one  nailes, 
descending  at  seventeen  feet  per  mile.  To  the  second  summit  an  as-^ 
cent  of  twenty  miles,  at  the  rate  of  forty-four  feet  per  mile,  but  this 
with  the  supposition  that  there  will  be  a  tunnel  of  half  a  mile  in  length 
at  that  summit.  From  here  to  a  point  on  the  south  fork  of  the  Dear- 
born would  be  sixteen  miles,  with  gradients  of  twenty  feet  per  mile. 
Then  to  the  foot  of  the  dividing  ridge,  eight  miles  of  heavy  and 
costly  work,  and  with  an  ascending  gradient  of  not  less  than  sixty-five 
feet  per  mile.  While  this  route  is  thus  barely  practicabljB  with  respect 
to  the  gradients,  it  is  exceedingly  unfavorable  in  other  respects.  A 
portion  of  the  country  between  Sun  river  and  the  Dearborn  is  so  very 
rugged,  that  it  would  be  advantageous  to  make  a  considerable  detour 
to  cross  it,  and  this  detour  could  not  be  made  after  passing  the  former 
stream. 

From  Mr.  Tinkham's  report,  I  would  judge  that  the  approach  along 
the  route  he  followed  is  lar  preferable  to  that  which  has  been  con- 
sidered. And  if,  as  I  have  estimated,  the  direct  approach  can  be  made 
with  a  gradient  of  sixty-five  feet  per  mile,  the  oblique  approach  will 
not  require  one  steeper  than  sixty  feet.  In  the  matter  of  construction, 
it  may  be  said  that  Teton,  Sun,  and  Dearborn  rivers  would  furnish 
sufficient  sand  and  gravel  for  the  road-bed,  and  would  contribute  to  the 
supply  of  timber,  their  banks  producing  a  moderate  quantity  of  good 
cotton-wood.  The  remainder  of  the  timber  would  come  from  *  the 
mountains  in  the '  vicinity  of  the  pass,  where  grow  yellow  and  pitch 

f)ine — a  good  quality.  The  soil  between  the  Teton  and  Sun  rivers  is 
avorable  for  the  purpose  of  a  railroad;  that  between  the  Sun  and 
Dearborn  containing  a  large  proportion  of  clay,  would  be  somewhat 
affected  by  frost.  I  noticed  but  one  locality  of  good  building-stone, 
and  this  was  a  few  miles  to  the  east  of  Beaver  creek.  In  a  country 
where,  like  this,  a  variety  of  rock  is  known  to  exist,  it  is  reasonable  to 
suppose  that  extensive  deposites  of  good  building-stone  could  be  found; 
one  of  these  being  connected  with  the  line  by  a  branch  railway,  would 
provide  for  the  supply  of  this  material.  The  point  at  which  I  have 
supposed  the  main  tunnel  should  commence  on  the  eastern  side,  is  one 
thousand  and  fifteen  feet  below  the  mountain  summit.  The  tunnel 
would  be  four  miles  and  three  quarters  in  length,  and  would  issue  at  a 
j)oint  three  and  a  half  miles  from  the  western  base  of  the  dividing 
ridge.  In  this  connexion,  it  should  be  remarked  that  the  western  is 
five  hundred  and  sixty-seven  feet  higher  than  the  eastern  side  of  the 
taouDtam^ 
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The  location  of  the  road  east  of  the  mountains  was  not  decided  upon 
with  suflBcient  detail  to  enable  me  to  speak  positively  concerning  the 
curves.  The  deflection  from  the  direct  line,  connecting  the  crossing  of 
the  Teton  with  the  pass,  would  be  inconsiderable,  and  by  curves,  accord- 
ing to  my  estimate,  of  from  two  to  six  thousand  feet  radius  at  the  cross- 
ings ;  to  avoid  the  uneven  ground  between  the  Sun  and  Dearborn  rivers, 
and  in  the  vicinity  of  the  pass,  curves  adopted  to  secure  the  proper 
gradients ;  without  being  certain  of  the  point,  I  think  it  would  be  safe 
to  estimate  that  the  tunnel  would  have  to  be  cut  through  a  formation 
of  which  fifty  per  cent  is  a  rock  of  clay  slate. 

Our  observations  show  that  the  Blackfoot  fork,  down  which  we 
travelled,  descends  at  the  rate  of  thirty  feet  per  mile ;  making  a  due 
allowance  for  errors,  I  estimate  that  the  railroad  could  descend  for  the 
first  thirty-six  miles  with  a  gradient  of  forty-five  feet  per  mile,  and 
for  the  remaining  distance  to  the  valley  of  the  Bitter  Root,  with  one  of 
thirty-five  feet  per  mile.  In  the  last  ten  miles  of  the  thirty-six,  four 
sharp  curves  would  be  necessary ;  but  the  location  could  be  so  made 
that  neither  would  require  to  have  a  less  radius  than  two  thousand  feet. 
At  our  camp  of  the  24th  and  25th  of  September^  the  valley  of  the 
Blackfoot  fork  becomes  enlarged,  the  mountain  spurs  receding  off  either 
side  to  a  distance  of  six  or  seven  miles  from  the  stream ;  the  interme- 
diate space  has  a  gentle  slop?  connecting  the  bases  of  the  mountains 
with  the  stream.  Mr.  Tinkham  reports  that  this  valley  could  be  favor- 
ably connected  with  the  summit  between  it  and  the  tributaries  of  the 
Flathead  river.  I  think  that  further  examinations  might  establish  a 
very  good  connexion  by  this  route  with  the  valley  of  Clark's  fork. 
For  a  Une  down  the  Blackfoot  fork,  there  would  occur  two  curves  of 
the  minimum  radius  before  reaching  the  valley  of  the  Bitter  Root. 
The  last  twenty  miles  are  through  a  defile,  where  there  would  be 
about  twenty-five  per  cent,  of  rock-cutting ;  the  rock  bemg  a  kind  of 
limestone,  which  appeared  to  disintegrate  rapidly  by  exposure  to  the 
weather. 

In  the  event  of  Mr.  Lander's  report  being  adverse  to  the  practicability 
of  the  line  of  the  Bitter  Root  river,  it  seems  to  me  that,  with  our  pres- 
ent knowledge,  the  following  is  the  best  plan  for  making  the  descent 
into  the  valley  of  Clark's  fork  of  the  Columbia :  Leave  Hell  Gate  river 
at  the  mouth  of  the  Blackfoot  fork,  and  pursuing  the  hill-sides  and  the 
plateau  which  intervene,  attain  the  summit  of  the  first  hill  occur- 
ring between  the  Bitter  Root  and  the  Jocko.  This,  as  our  observations 
indicate,  could  be  accomplished  with  a  gradient  of  thirty-five  feet  per 
mile;  to -allow  for  errors,  I  estimate  it  at  forty  feet  per  mile.  This  road 
is  assumed  at  fifty  feet  in  my  report.  Having  attained  the  summit, 
strike  a  tributary  of  the  Jocko,  which  is  adjacent  to  the  present  trail, 
and  descend  along  its  banks  and  those  of  the  Jocko  to  the  valley  of  the 
Flathead,  and  so  to  that  of  Clark's  fork ;  which  name  I  here  propose 
to  apply  to  the  junction  of  the  Bitter  Root  down.  The  descent  to  the 
valley  of  the  Jocko  could  be  made  with  a  gradient  of  forty  feet ;  this 
grade  is  assumed  at  fifty  feet.  Hence,  to  the  junction  of  the  Bitter 
Root  into  the  Flathead,  it  would  be  one  of  twenty  feet.  AnotKet  ^Wv. 
for  passing  from  the  Blacklodt  to  Clark's  fork  has  beeu  already  ^m^sA 
to.    It  is  mat  which  is  referred  to  by  Mx.  Tinkbam.    If  it  6\io\]XdL  y^on^ 
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to  be  as  favorable  throughout  as  is  supposed,  it  would  be  by  far  tbe 
preferable  plan. 

The  means  of  our  observations  indicate  that  the  average  fall  of 
Clark's  fork  is  about  eleven  feet  per  naile.  I  estimate  that  the  railroad 
could  descend  with  gradients  ot  from  fifteen  to  twenty  feet  per  mile. 
As  far  as  I  can  at  present  say  concerning  the  location,  I  think  the  road, 
after  passing  from  the  valley  of  ihe  Jocko  into  that  of  the  Flathead, 
would  follow  the  hills  on  the  left  of  the  stream  to  a  point  some  miles 
above  its  junction  with  the  Bitter  Root.  Then  crossing  ihe  fornoer,  it 
would  follow  the  right  banks  of  Clark's  fork  as  far  as  Big  Rock  ;  here 
it  would  cross,  andj  following  down  the  left  bank,  would  recross  at  the 
Cabinet.  Then  tunnelling  the  Cabinet  mountains  three  hundred  yards, 
it  would  continue  on  the  right  of  the  river  to  Lake  Pend  d'Oreille,  and 
on  the  eastern  side  of  that  to  its  lower  extremity. 

As  the  lake  is  subject  to  high  freshets,  perhaps  variations  of  fifteen 
feet  from  low  to  high  water,  it  would  be  necessary  to  run  the  railroad 
above  this,  by  keeping  the  sides  of  the  hills,  and  in  some  instances  by 
high  embankments.  A  bridge  half  a  mile  long  would  be  necessary  for 
crossing  the  vall^  of  Pack  river. 

I  do  not  think  there  would  be  much  difficulty  in  providing  a£[ainst 
the'ereat  freshets  to  which  Clark's  fork  is  liable.  As  for  the  lake,  so 
for  this,  fifteen  is  about  the  difference  cf  level  between  high  and  low- 
water  marks. 

The  tunnel  at  the  Cabinet  mountains  would  be  through  a  formation, 
of  which  fifty  per  cent,  is  rock,  this  being  basaltic  trap. 

As  regards  the  subject  of  construction  west  of  the  Rocky  mountain 
summit,  it  may  be  remarked  that  the  line  passes,  in  nearly  its  whole 
extent,  through  fine  forests,  which  would  furnish  an  abundance  of  pine, 
of  cedar  of  fine  quality,  and  of  fir  and  larch. 

1  saw  no  good  stone  for  building.  A  locality  on  the  Blackfoot  fork 
not  far  from  Hell  Gate,  "  Big  Rock,"  and  the  mountains  on  the  right 
of  Clark's  fork  for  some  distance  below  Thompson's  prairie,  wo^d, 
however,  furnish  a  great  abundance,  which  would  answer  for  ordinary 
purposes.  The  prevailing  rocks  appeared  to  be  a  limestone,  a  quartz 
rock,  somewhat  resembling  the  gmd-bearing  quartz,  and  the  basaltic 
trap.  Mr.  Tinkham  mentioned  that  not  far  from  the  Hudson  Bay 
Company's  post,^among  the  Flatheads,  a  great  quantity  of  good  lime- 
stone for  buuding  could  b«  obtained. 

Not  far  from  the  lower  end  of  the  lake  I  think  it  would  be  advisable 
to  mark  the  crossing  of  Clark's  fork. 

Should  it  be  desirable  to  carry  the  railroad  by  Fort  ColviUe,  I  may 
here  state  that  Lieut.  Arnold  reports  but  one  oDstacle  on  the  route  he 
followed,  and  refers  to  a  way  oy  which  that  can  be  avoided.  The 
transit  from  Clark's  fork  to  the  Spokane  could  be  made  with  gradi- 
ents of  not  more  than  twenty-five  feet.  It  might  be  facilitated  by 
making  use  of  the  valley  of  a  small  stream  which  empties  into  Clari's 
fork  at  about  twelve  miles  below  the  lake,  and  of  a  valley  seen  by  us 
ten  miles  west  of  Clark's  fork,  and  which  appeared  to  make  into 
Coeur  d' Alene  prairie.  A  further  examination  is  necessaiy  to  establish 
that  the  connexion  could  bs  made  in  this  way.    And  if  so  made,  a 


H.  Doc.  129.  249 

considerable  deflection  from  the  line  of  direction  of  the  road  would  be 
required. 

The  remainder  of  the  distance  to  Wallah- Wallah  could  probably  be 
accomplished  with  gradients  of  thirtjr-five  feet  to  the  summit  between 
the  Spokane  and  Lewis's  fork,  of  thirty  feet  from  that  summit  to  the 
crossing  of  the  latter  river,  and  of  twenty  feet  thence  to  Wallah- 
WaUah. 

From  the  barren  nature  of  this  portion  of  country,  the  supplies  for 
construction  would  have  to  come  from  the  mountains  to  the  east,  and 
the  valley  of  the  Columbia  to  the  west.  From  Fort  Benton  to  Wallah- 
WaHah  the  distance  is  six  hundred  and  fifty  miles.  In  a  direct  line  it 
is  four  hundred  and  six  miles. 

The  difference  of  level  between  the  two  points  is  about  one  thousand 
nine  hundred  feet.  From  the  Rocky  mountain  summit  to  the  Spokane 
river  this  location  ot  the  road  can  be  more  definitely  decided  upon 
than  elsewhere  on  the  route.  Within  these  limits  the  most  important 
curves  which  would  occur  in  the  first  sixty  miles  west  of  the  pass, 
are  six,  and  they  would  be  necessary  not  far  above  the  juncture  of  the 
Bitter  Hoot  river.  These  will  be  of  from  two  to  four  thousand  feet 
radius.  The  great  deflections  from  the  direct  line  are,  that  to  the  south 
by  way  of  the  Blackfoot,  and  that  to  the  north  by  way  of  Clark's  fork. 
The  first  could  be  reduced,  if  a  good  pass  and  route  should  be  fouilti 
at  or  near  the  head  of  the  Jocko ;  the  second,  by  pursuing  a  more  direct 
route  from  the  lower  crossing  of  Clark's  fork  to  Wallah-Wallah.  It 
will  be  seen,  by  examining  the  profile,  that  one  hundred  and  twelve 
miles  of  the  route — ^thatis,  from  the  summit  between  the  Teton  and  Sun 
rivers  to  our  camp  of  September  24th  and  25th — are  at  an  elevation  of 
between  four  and  five  thousand  two  hundred  feet  above  the  sea.  One 
hundred  and  twenty  miles — that  is,  thirty-two  miles  from  the  high  prai- 
ries opposite  Fort  Benton  to  the  summit  west  of  the  Teton,  and  eighty- 
eight  miles  from  the  camp  of  September  24th  to  that  of  October  6th — are 
at  an  elevation  of  between  two  thousand  eight  hundred  and  four  thou- 
sand feet  above  the  sea.  Three  hundred  and  forty-nine  miles  from  the 
camp  of  October  6th  to  that  of  November  2d,  are  at  an  elevation  of 
between  fifteen  hundred  and  two  thousand  eight  hundred  feet ;  and 
sixty-nine  miles  from  the  camp  of  November  2d  to  Wallah-Wallah,  are 
from  three  hundred  and  thirty-eight  to  fifteen  huiKlred  feet  above  the 
sea.  The  dividing  ridge  oi  the  Rocky  mountains  was,  where  we 
crossed  it,  six  thousand  and  forty-four  feet  above  the  sea  ;  a  discussion 
of  the  observation  on  which  this  depends  will,  however,  probably 
show  the  result  is  too  great.  The  estimates  I  have  made  for  gradients 
depend  on  the  barometrical  observations. 

This  instrument,  from  the  variations  it  exhibits  when  observed  at 
different  intervals  at  the  same  place,  cannot  be  perfectly  reliable  when 
but  one  is  used  on  an  extendeu  line  ;  so  that  tne  estimate  may,  on  a 
detailed  surrey  of  the  country,  prove  to  be  considerably  erroneous. 

I  have  to  transmit  herewith  a  report  from  Lieut.  Arnold,  on  the 
route  be  followed  to  Fort  Colville,  and  one  from  Mr.  Tinkham,  giving 
an  account  of  a  reconnaissance  made  by  him  in  connexion  ^\\V\  vVvia 
portion  of  the  survey.    Mr.  Lander  declines  reporung  to  me  otv  X>m^ 
nulroad  results  obtained  by  bim.    As  you  are  conversant  VvW  ^a}ql^ 
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circumstances  of  the  case,  I  have  to  request,  that  with  reference  to 
any  report  he  may  render  you  touching  this  portion  of  the  survey,  you 
adopt  such  course  as  you  may  think  proper. 

I  am,  sir,  very  respectfully,  your  most  obedient  servant, 

A.  J,  DONELSON, 
Second  LietitenarU  of  Engineers. 
Governor  1. 1.  Stevens, 

Chief  of  the  N.  P.  R.  R.  Survey. 


Report  of  A.  W.  Tinkhamj  giving  the  result  of  examinations  as  to  a  cut-ojf 
from  the  jBlackfoot  trail  to  ClarVs  fork. 

Olympia,  Washington  Territory, 

February  18,  1864. 

Dear  Sir:  As  a  precautionary  measure  to  secure  the  safety  of 
my  notebook  on  leaving  Wallah- Wallah  for  my  recent  passage  of 
the  Cascade  range,  I  committed  to  the  charge  of  Wilson  all  notes 
and  papers  which  I  had  with  me,  with  instructions  to  proceed  to 
this  place  by  way  of  Columbia  river,  anticipating  his  arrival  here 
considerably  in  my  advance.  As  he  has  not  arrived,  I  am  stripped  , 
^f  the  means  of  making  a  report  to  you  of  the  several  reconnaissances 
conducted  under  your  direction,  other  than  such  general  report  as  I 
can  make  from  recollection  of  the  country  traversed,  and  of  impres- 
sions at  the  time. 

A  previolis  reconnoitering  tour  had  enabled  me  to  determine  a  very 
favorable  railway  route  from  the  departure  from  Milk  River  valley, 
crossing  Marias  river,  passing  north  ofthe  "Knees,"  and,  with  admira- 
ble facilities,  continuing  along  the  high  prairie  neighboring  on  the  Te- 
ton river.  This  location  of  the  hne  through  this  section  essentially  • 
coincides  with  the  result  of  Mr.  Lander's  reconnaissance. 

I  parted  company  with  you  on  Monday,  the  19th  of  September,  with 
instructions  to  proceed  up  Sun  river  to  such  a  point  as  should  con- 
nect its  valley  with  the  previously  determined  favorable  railway  line, 
and  then  to  join  you  at  Dearborn  river,  or  to  overtake  you  should  you 
first  reach  that  point. 

I  continued  up  Sun  River  valley  to  the  forks  of  the  river.  In  this 
vicinity,  and  leaving  altogether  the  broken  ground  which  the  train 
passed  over  after  leaving  Sun  river,  I  found  the  desired  facilities  for 
connecting  the  railway  Ime  with  the  line  east.  Sun  river  continues  to 
have  a  broad  and  open  valley,  and  near  the  forks,  where  I  propose 
the  crossing  of  the  valley,  the  country  slopes  oflF  gradually  from  either 
side  ofthe  stream,  and  gmbrds  a  fine  opportunity  for  an  easy  passage 
of  the  river,  and  for  making  ground  in  the  approaches  to  the  mountain 
pass  already  near  by.  The  passage  of  the  railway  line  here  brings  it 
mto  favorable  position  with  reference  to  the  ascent  to  the  pass.  The 
high,  smooth  plain  south  ofthe  south  fork  of  Sun  river  which  the  line 
here  attains,  nas  an  elevation  of  about  4,500  feet,  and,  as  near  as  I  can 
judge  at  this  time  without  my  notes,  about  fifteen  miles  distant  from 
the  pass.  The  entrance  has  an  elevation  of  about  five  thousand 
feet,  leaving  to  be  gained  of  ascent  only  five  hundred  feet;  so  that, 
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were  it  possible  to  unite  the  pass  with  this  plain  by  a  continuous 
grade,  the  approach  would  be  remarkably  easy.  Betw%en  us,  how- 
ever, and  the  pass,  flow  the  'tributaries  of  Beaver  creek,  cutting  the 
ground  in  deep  ravines,  and  preventing  a  regular  gradation  for  the  in- 
terval remaining  to  the  pass.  The  best  approach  which,  with  my 
present  knowledge,  I  feel  justified  in  declaring  practicable,  is  with 
about  eight  miles  of  sixty  feet  grade,  tunnelhng  the  summit  in  the  ra- 
vine to  the  right  and  to  the  north  of  the  trail,  thus  shortening  the  tun- 
nelling distance,  and  perforating  the  mountain  at  about  the  elevation  of 
6,000  feet,  and  with  a  length  which  I  estimate  at  four  and  one-quarter 
miles.  In  making  the  eastern  approach,  the  line  must  not  drop  down 
into  the  valley  of  Dearborn  river.  The  westerii  descent,  with  a  tun- 
nel of  four  and  one-quarter  miles,  can  probably  be  accomplished  with 
a  forty-foot  grade.  I  ought  to  have  spent  more  time  on  this  summit, 
but  having  been  separated  from  my  party,  and  being  without  food, 
and  supposing  that  your  carefiU  exammation  would  render  it  unneces- 
sary, I  hastened  down  the  valley  to  overtake  the  parties  ahead,' joining 
you  the  next  day,  after  making  the  passage  of  the  summit,  SsSurday, 
September  24.  I  may  state  here,  that  an  observation  made  by  Wilson 
wiule  on  the  summit,  gives  as  its  height  5,537  feet — a  result  much  lower 
than  that  given  by  the  barometer  at  the  time  of  your  passage  of  the 
divide.  It  is  not  unlikely  that  the  true  height  is  between  these  two 
results. 

On  Monday,  the  26th  of  September,  I  again  left  you,  with  instruc- 
tion to  tkke  a  trail  connecting  the  valley  of  Blackfoot  and  Jocko  rivers, 
and  note  its  practicability  as  a  rgiilway  route.  The  information  which 
had  been  obtained  from  the  guide  Antoine  was,  that  there  was  a  good 
trail  connecting  these  valleys,  and  that  there  was  no  connecting  trail 
leading  to  any  other  locahty.  I  found  no  trail  until  earjy  on  the  day 
after  leaving  you.  My  barometer,  from  leakage,  became  useless  that 
same  night;  and  firom  having  been  led  astray  by  the  trail  which  I  fol- 
lowed, and  having  now  before  me  no  record  of  my  notes,  I  feel  able 
to  give  little  reliable  information  as  to  this  region.  My  trail,  how- 
ever, finally  led  me  into  a  fine,  wide  valley,  walled  in  on  either  side 
by  high  mountains  of  singular  boldness  and  oeauty,  which  I  descended, 
until  soon  I  got  so  far  into  the  valley  that  there  was  no  getting  out  of 
it,  and  my  only  chance  was  to  go  ahead,  which  I  did  for  several  days, 
the  valley  continuing  to  retain  its  wide  and  favorable  character,  until, 
by  the  guidance  of  some  Kootenaie  Indians  whom  I  fell  in  with,  I  was 
led  to  a  trail  which  forked  firom  the  valley  trail,  atid  passed  over  the 
mountains  to  the  left  or  the  southwest  side.  My  animals  had  become 
very  much  tired  firom  working  through  fallen  timber,  missing  the  trail, 
&c.,  and  mor^  especially  as  the  valley  was  wooded  and  furnished  a 
scanty  supply  of  grass;  and  before  attempting  the  mountain  trail  I 
halted  for  a  day  of  rest,  on  Sunday,  the  second  day  of  October.  The 
mountain  trail  consumed  a  day  and  a  half  or  near  two  days  before  I 
struck  into  the  plains  on  the  southwest  side — a  wide,  open,  prairie  val- 
ley, in  which  is  a  small  trading-house  of  the  Hudson's  Bay  Company, 
and  which  valley  is  very  near  to,  or  is  connected  with,  Clark's  fork. 
Jocko  river  is  separated  from  the  valley  by  only  a  small  ridge ;  and  on 
the  fifth  of  Octooer,  at  night,  I  encamped  in  the  immediate  \\c\w\\.^  ^^ 
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your  last  camp  on  the  same  river  a  few  days  after.  The  valley,  which 
I  followed  Tor  several  days  between  th^  mountain  ridges,  appeared  to 
reach  into  Flathead  lake.  It  is  wooded,  and  has  growing  in  it  a  great 
deal  of  straight  aifd  valuable  pine  timber;  has  a  great  deal  of  gravel 
plain,  and  were  it  not  that  I  conceive  it  to  be  too  much  out  of  the  way, 
running  too  far  north,  it  would  make  an  admirable  link  in  our  railway 
line ;  its  magnetic  course  is  about  north  45®  west.  Between  this  and 
the  Jocko  river  there  is  another  river,  and  the  view  of  its  valley  which 
we  had  from  near  the  small  trading-post  of  the  Hudson's  Bay  Company 
is  very  prepossessms.  It  is  open  and  grassed ;  wide,  with  a  gradual  rise. 
The  summit  of  the  stream  which  I  followed  into  the  mountains  is 
also  the  summit  of  another  stream,  which  is  probably  the  one  that  came 
out  at  the  trading-post,  or  else  may  be  the  Jocko  river.     If  it  should 

Erove  to  be  the  former,  it  is  probable  that  there  is  a  highly  favorable 
ne  of  connexion  through  here  from  Blackfoot  river  to  Clark's  fork, 
Eromi^ing  better  than  the  Jocko  river.  This  summit  I  estimated  could 
e  easily  attained,  with  a  forty-foot  grade,  from  the  lar^  plain  where 
we  eflcamped  on  Sunday,  25tn  September.  It  is  not  a  ridge,  but  a  flat, 
or  almost  a  flat,  with  a  sluggish  beaver-dammed  brook  running  through 
it,  sometimes  almost  motionless.  It  is  very  likely  that  the  trail  lorted 
here ;  but  although  I  searched  for  it  for  a  considerable  time,  I  could  dis- 
cern no  crossing  of  the  stream,  and  no  certain  indication  that  there  was 
a  division  of  the  trail. 

The  approach  to  this  summit  is  so  easy,  that  I  am  enco||raged  to 
believe  that  a  railroad  line  will  be  obtained  here  which  shall  avoid  the 
difficulties  near  Hell  Gate,  and  the  summit  between  St.  Mary's  and 
Jocko  river. 

I  regret  that  I  am  not  able  to  speak  more  positively  on  this  matter. 
The  route  which  I  really  followed  I  considered  to  be  every  way  pn«> 
ticable,  but  I  think  it  goes  altogether  too  far  north,  and  that  it  leads  to 
Flathead  lake,  although  of  this  I  am  not  certain.  It  may  be  worthy 
of  remark  that,  in  crossing  over  the  mountains  towards  the  British 
trading-posts,  there  was  a  vast  amount  of  the  finest  limestone  suitable 
for  buUding,  and  laying  in  large  square  blocks,  and  stratified. 
Very  respectfiilly,  your  obedient  servant, 

A.  W.  TINKHAM. 
Lieutenant  Donelson, 

Corps  of  Engineers^  Olympia,  Washington  Territory. 


Extracts  from  Mr.  F.  W.  Lanier*s  report  of  February  15/A,  1854,^ 
Governor  Stevens,  giving  the  results  of  personal  examinatipns,  in  conneiis* 
with  the  raijtroad  survey  of  Lieutenant  Donelson  from  Fort  Benton  to 
Wallah- Wallah. 

My  own  examinations  extend  through  Lewis  and  Clark's  Pass,  and 
were  abandoned  at  a  point  seven  and  one-half  miles  west  of  the  summit 
of  the  pass. 

From  the  rapid  descent  from  this  pass  towards  the  west,  I  was  led 
to  give  my  attention  w\\o\\5  to  vVv^  Ivae  extending  west  from  Cadotte's 
Pass.  My  exanunaUotia  \i^ii\)CL<b\iXx^  ol  Ci^^^>x^  ^l?^a»  commenced  at 
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a  point  sixty  miles  west  of  the  summit.    (Mr.  Lander's  route  was  in 
fact  along  the  valley  of  Hell  Gate  river.) 

The  ascent  to  Lewis  and  Clark's  Pass  can  be  made  at  forty  (40) 
feet  per  mile.  The  minimum  curvature  adopted  in  the  approach  is  of 
fifteen  hundred  (1,500)  feet  radius.  The  tunnel  is  two  and  three-fifths 
miles  in  length.  Grades  should  descend  from  the  eastern  orifice  of 
the  tunnel  towards  the  west,  in  order  to  reduce  inclination. 

The  grade  in  descent  towards  the  west  is  forty  (40)  feet  per  mile  for 
about  seven  and  one-hjdf  miles;  minimum  curvature,  fifteen  hundred 
(1>500)  feet  radius;  from  the  point  seven  and  one-half  miles  west  by  the 
present  reconnaissance,  a  steeper  incUnation  must  be  adopted.  I  am  of 
the  belief  that  gradients  of  fifty  (50)  feet  per  mile  can  be  secured. 

My  own  examinations  have  been  upon  a  line  through  the  valley  of  ^ 
the  filackfoot  fork  [Hell  Gate  river]  and  Bitter  Root  river,  and  Clark's 
fork  of  the  Columbia,  passing  south  of  Lake  Pend  d'Oreille  to  the  lower 
extremity  of  that  lake,  and  thence  in  a  southwesterly  direction  to  the 
Great  Plain  of  the  Spokane,  thence  by  the  northern  bank  of  the  Peluse 
to  the  northern  branch  of  the  Snake,  thence  to  the  Columbia.  (Mr. 
Lander's  route  lefl  the  Blackfoot  river  some  distance  down  the  trail, 
crossed  the  mountain  spurs  to  the  south  into  the  valley  of  Hell  Gate 
river,  and  then  followea  that  river  down.  The  railroad  practicability, 
therefore,  of  which  he  speaks,  is  of  a  portion  of  the  Hell  Gate,  and  not 
of  the  Blackfoot  traiL 

Hence,  whenever  Mr.  Lander  speaks  of  the  Blackfoot  trail,  he  must 
be  understood  as  really  describing  the  Hell  Gate  valley  ;  and  Hell  Gate 
will  accordingly  be  substituted  in  brackets  for  Blackfoot.) 

From  the  point  where  my  own  examinations  commence,  the  general 
descent  of  the  Blackfoot  [Hell  Gate]  vdlley  does  not  exceed  forty  (40) 
feet  per  mile.  The  width  of  the  valley  is  such  that,  by  using  curva- 
tiure  of  twelve  hundred  (1,200)  feet  radms,  at  a  few  sudden  chances  of 
direction,  the  line  need  not  make  crossings  of  the  stream ;  or  should 
larger  radii  seem  preferable,  the  character  of  the  route  may  still  be 
followed,  the  river  crossed  at  right  angles  to  the  current,  and  a  reason- 
able length  of  straight  Une  secured  between  the  changes.  The  cost  of 
all  the  bridging  upon  the  division  will  be  excessive,  from  the  scarcity 
of  the  proper  material  for  masonry,  the  basaltic  rock  of  the  section 
being  unfit  for  such  structures. 

Should  the  fine  keep  the  northern  bank  of  the  river,  an  embankment 
formed  of  rock  and  earth  by  borrowing  would  avoid  many  deep  ledge 
cuttings,  and  could  be  protected  from  the  danger  of  sudden  freshets  by 
placing  the  weightiest  material  upon  the  outer  slope.  For  a  portion  of 
the  distance  through  this  valley,  however,  it  will  be  necessary  to  make 
several  crossings  of  the  stream  at  high  cost.  The  general  grade  down 
the  Blackfoot  [Hell  Gate]  fork  of  forty  (40)  feet  per  mile  will  probably 
be  broken  by  the  severe  work,  and  lead  to  the  location  of  steeper  in- 
clinations. 

The  descent  of  the  Bitter  Root  is  very  severe.  The  general  grade 
of  the  river  valley  for  that  distance  is  not  great,  but  the  changes  in 
level  are  abrupt;  the  valley  extremely  narrow  and  crooked;  sharp  cur- 
vature and  steep  gradients  will  be  needed  under  any  system  of  locar 
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<ion,  and,  by  the  best  mode  of  conquering  these  dfficulties,  the  line  will 
bfe  extreme  in  cost  and  nearly  impracticable. 

Many  crossings  of  the  stream  are  made  deep ;  rock-cuttings  occur, 
anil  all  embankments  must  be  thoroughly  sustained  against  the  effects 
of  the  rapid  current  and  the  danger  of  sudden  freshets. 

From  the  junction  of  the  Bitter  Root  and  Clark's  fork  to  the  cross- 
ing of  Clark's  fork,  below  Lake  Pend  d'Oreille,  the  line  assumes  a  more 
favorable  character,  and  although  still  severe,  may  be  readily  adjusted 
to  reasonable  rate  of  curvature  and  grade.  The  crossing  of  the  summit 
section  between  Eake  Pend  d'Oreille  and  the  valley  of  the  Spokane  is 
very  favorable,  and  can  be  made  upon  gradients  of  forty  (40)  feet  per 
^lile. 

All  great  diflSculties  of  location  upon  the  route,  as  delineated  upon  the 
sketch,  ce£ise  at  the  valley  of  the  Spokane,  and  choice  can  be  made  of 
several  practical  lines  to  the  great  valley  of  the  Columbia. 


19.  Report  of  Mr.  A.  W.  Tinkham,  assistant  engineer^  as  to  the  railroad 
'practicability  of  the  line  of  the  Marias  Pass  of  the  Northern  LiuU 
Blackfoot  trail,  and  of  the  Southern  Nez  Perces  trail. 

Washington,  D.  C,  July  19,  1854. 

Sir:  On  the  7th  of  Octolfer,  1853,  in  the  valley  of  the  St.  Mary's 
river,  I  received  from  you  instructions  to  examine  Marias  Pciss,  to  re- 
turn to  Fort  Benton,  and  again  from  that  post  to  travel  westward, 
crossing  the  Rocky  mountains  by  such  pass  as  shall  be  expedient,  and 
the  Bitter  Root  mountain  by  the  Southern  Nez  Perces  trail,  to  Wallah- 
Wallah. 

Three  days  later,  having  rested  my  animals,  I  left  the  last  camping 
ground  made  by  Lieut.  Donelson  with  the  main  train  on  Jocko  river, 
and  travelling  northwardly,  followed  Jocko  river  to  its  mouth,  and 
then  journeyed  up  the  valley  of  Flathead  river.  Until  near  Flathead 
lake,  the  valley  of  this  river  continues  wide,  grand,  and  bordered  by 
partially- wooded  hills.  Most  of  this  land  is  capable  of  occupation 
and  settlement.  The  river  is  a  fine,  clear  stream,  one  hundred  to  one 
hundred  and  fifty  yards  wide,  occasionally  fordable,  swift  current,  and  is 
estimated  to  have  a  descent  of  about  ten  feet  per  mile.  About  ten  miles 
before  reaching  Flathead  lake,  we  leave  the  river  and  pass  out  of  sight 
of  it,  and  its  issue  from  the  lake  could  not  be  ascertained.  The  trail 
wound  around  the  western  shore  of  the  lake.  Its  edge  curves  sharply 
and  often,  winding  around  the  woody  and  rocky  hills  rising  from  the 
waters.  The  lake  itself  is  a  sheet  of  water  of  great  beauty,  some 
twenty -five  miles  long,  and  six  or  eight  broad ;  is  adorned  with  a  num- 
ber of  picturesque  islands  rising  some  three  hundred,  feet  above  the 
water ;  and  on  its  west  and  east  sides  is  shut  in  by  dark  wooded  hills, 
or,  on  the  east,  more  properly  mountains.  The  east  side  has  not  been 
.  explored.  Its  exploration  is  desirable  to  show  the  entrance  and  issue 
of  Flathead  river,  its  character  as  a  travelling  or  railroad  route,  and  to 
ascertain  which  rivers  enter  it  from  the  mountains  from  the  east,  indi- 
cating  if  there  exist  any  chances  of  passage  of  the  mountains  from  the 
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head  of  the  Teton  and  southern  branches  oT  the  Marias  to  the  valley 
in  which  is  Flathead  lake.  At  the  foot  of  the  lake  is  a  small  green 
prairie  of  good  soil — a  dark  soil,  with  mingled  fragments  of  trap-rock 
and  gravel.  At  the  upper  end  of  the  lake  is  a  comparatively  level 
and  considerably  extensive  district,  inviting  settlement.  In  the  imme- 
diate vicinity  of  the  lake  it  is  prairie;  further  from  the  Jake  it  is  diver- 
sified with  woodland  and  prairie.  Its  Hmits  are  not  known  ;  it  is  six 
miles  or  more  in  width  near  the  lake,  is  appareniiv  as  much  as  twenty 
miles  in  its  greatest  width  ;  the  limit  to  its  length  was  not  seen.  It 
appeared  to  extend  in  a  northwest  direction  for  upwards  of  twenty 
miles.  A  brook,  forty  feet  wide  and  one  foot  deep,  a  tributary  to  Flat- 
head rive»,  flows  through  it.  The  general  valley  of  Flathead  river  and 
lake,  .including  the  valley  where  the  small  Hudson  Bay  Company's  tra- 
ding post  is,  I  consider  as  one  of  the  most  desirable  for  settlement, 
having  much  fertile  soil  and  wooded  lands,  with  all  the  other  desirabil- 
ities of  good  wood  and  timber,  pure  water  and  air,  and  agreeable  loca- 
tions. Residences  on  the  lake  will  be  most  agreeably  situated,  for  at- 
tractive scenery  and  advantages  of  water  communication  are  of  consider- 
able extent.  The  river  abounds  with  fish,  mostly  salmon  and  trout,  and 
the  lake  is  probably  also  well  supplied  with  them.  The  hills  which 
border  the  westRrn  side  of  the  valley  of  Flathead  river,  apparently  re- 
tire at  the  upper  end  of  the  lake,  and  the  only  place  promising  an  op- 
portunity to  pass  from  the  valley  directly  westward,  is  at  the  open  spot, 
northward  ot  the  lake,  described  above.  A  few  miles  north  of  the  lake 
-we  again  fall  in  with  Flathead  river.  This  river  is  ascended  to  its 
forks,  about  forty-two  miles  above  the  lake,  and  the  trail  then  follows 
up  the  most  eastern  fork.  At  twenty-eight  miles  from  the  lake  the 
'wooded  mountains  close  in  upon  the  nver  and  trail.  To  this  point  the 
valley  continues  wide  and  open,  with  a  slight  fall  towards  Flathead 
lake,  and  the  river  for  this  distance  is  very  similar  to  what  it  was  when 
first  seen.  Here  it  was  one  hundred  yards  wide,  two  and  a  half  feet 
deep,  clear,  pebbly  bottom,  banks  sixty  feet  high.  After  first  closing 
upon  the  river,  the  mountains  again  retire,  and  there  is  a  further  nearly 
level,  though  wooded,  basin  for  some  fourteen  miles.  At  the  upper 
end  of  the  basin  the  river  forks — one  fork  coming  from  the  northward 
through  a  straight  and  promising  valley,  and  one  from  the  east.  On 
tjiis  route  is  the  trail  leading  to  Manas  Pass.  There  is  very  likely 
a  trail  up  the  other.     Beyond  the  fork  the  stream  is  walled  in  by  high 

Srecipitous  mountains,  whose  gray,  naked  peaks,  in  bold  rehef  rise  from 
ark  masses  of  fir  and  pine  below  them.  The  valley  is  narrow  and 
always  wooded;  the  trail  is  sometimes  laborious  and  difficult,  and 
grass  for  camping  is  always  scarce,  and  so  continues  until  the  summit 
IS  passed.  The  divide  of  the  Rocky  mountains  at  Marias  Pass  is 
seventy-eight  miles  from  the  head  of  Flathead  lake.  In  the  last  seven- 
teen miles  the  valley  rises  rapidly ;  several  small  falls— one  of  about 
one  hundred  and  forty  feet  rise — break  the  flow  of  the  stream,  gradually 
losing  its  tributaries  and  its  volume ;  and  besides  the  comparatively 
narrow  ridge  with  which  the  valley  abruptly  terminates  in  this  seven- 
teen miles,  the  ascent  is  2,170  feet ;  the  divide  at  its  lowest  point  is 
still  2,150  feet  higher,  and  is  7,600  feel  above  the  sea.  A  bare,  rocky, 
circular  ridge  closes  the  valley,  over  which  the  trail  crooks  and  winds, 
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and  is  often  just  wide  enough  for  the  feet  of  the  horse.  It  is  wholly 
impracticable  as  a  wagon-pass.  The  passage  of  the  summit  was  made 
on  the  20th  October ;  the  air  was  chilly  and  the  snow  flying.  To  this 
time  we  had  enjoyed  fine,  clear,  autumnal  weather ;  as  we  rose  in  the 
valley,  getting  frost,  and  finally  ice,  in  the  night;  dropping  down  some 
2,000  feet  into  thje  valley  on  the  eastern  side  of  the  divide,  where  heads 
one  of  the  tributaries  of  Marias  river,  we  passed' those  small  lakes  or 
ponds,  clear  and  cold,  on  whose  shaded  borders  the  snow-banks  of  the 
previous  winter  were  still  resting.  The  contrasts  in  the  growth  of  the 
trees  on  the  west  and  east  sides  of  the  mountains  are  very  noticeable. 
On  the  west  the  trees  continue  large  and  thrifty  almost  to  the  summit. 
On  the  east,  what  little  growth  there  is  consists  of  short,  scrubby  pines, 
only  suitable  for  fiiel.     On  one  of  the  snow-bordered  ponds  we  camped. 

Before  the  close  of  the  day  the  snow  was  gathermg  on  the  ground, 
and  continued  falling  until  next  day ;  when  at  a  distance  of  only  about 
a  dozen  miles  from  the  summit  we  made  the  prairies,  covered  with 
some  four  inches  of  snow. 

Smooth,  dry  prairie  extends  hence  to  Fort  Benton;  in  traversing 
which  to  that  post,  we  cross  the  tributaries  of  Marias  and  Teton  rivers. 
This  prairie  is  very  sparingly  supplied  either  with  wat^  or  wood,  but 
the  soil  appeared  to  be  of  fair  quality,  and,  near  the  mountains,  very 
good.  The  distance  from  the  summit  to  Fort  Benton  is  estimated  at 
136  miles,  and  the  week  spent  in  accomplishing  this  distance  was  a 
time  of  excessive  cold;  severe  for  the  latter  part  of  October,  and  it  is 

1)robable  that  so  cold  weather  did  not  occur  again  until  considerably 
ater  in  the  season.  One  or  two  snow-storms  occurred  during  the 
earlier  part  of  the  week,  and,  in  two  instances,  the  extreme  cold 
reached  as  low  as  8^  above  zero,  Fahrenheit.  The  snow  on  the 
prairies  had  a  greater  depth  of  five  inches,  and  disappeared  altogether 
one  day's  journey  out  from  Fort  Benton.  The  weatner  had  not  been 
so  cold  there  as  on  the  prairies  to  the  north  and  west. 

On  November  1st  we  left  our  camp  opposite  Fort  Benton  on  our 
westward  march  to  St.  Mary's  village.  After  several  days  of  clear 
and  mild  weather,  the  air  had  again  become  cold,  and  we  were  visited 
with  another  snow-storm.  For  about  seventy  miles  our  march  lay 
along  the  south  side  of  the  Missouri,  sometimes  in  sight  of  it,  and  some- 
times losing  it  for  the  whole  day.  We  travelled  slowly;  our  animals  . 
were  worn  with  their  previous  work ;  and  the  week  spent  in  making 
but  little  more  than  this  distance  was  cold  and  snowy,  the  thermometer, 
in  one  instance,  ranging  as  low  as  3°  above  zero,  and  the  snow  once 
becoming  as  deep  as  eight  inches.  The  air  was  often  thick  with  snow, 
so  that  I  could  ^et  but  very  limited  and  imperfect  views  of  the  coimtry, 
and  though  passing  within  hearing  of  die  Falls  of  the  Missouri,  I  could 
get  HP  view  of  them.  Game  was  generally  plenty.  A  few  buffalo, 
and  a  good  many  elk  and  deer,  were  feeding  on  the  prairie.  The  air 
resounded  with  the  cries  of  the  continually-passing  flocks  of  swan, 
geese,  and  ducks ;  and  near  our  different  camps  gieat  quantities  of 
these  fowl  would  be  found  on  the  river,  swimmmg  among  the  floating 
ice  moving  down  with  the  current  The  ground  was  a  good  deal  broken 
with  coulees  in  the  first  half  of  the  distance  named ;  but  above  the 
falls  marked  changes  occur  in  the  ^aliey  of  the  Missouri;  the  river  no 
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longer  flows  in  a  deep  channel  whose  banks  are  again  cut  with  deep 
coulees,  but  the  river  appears  raised  more  nearly  to  the  level  of  the 
surrounding  country,  and  in  place  of  the  bluffs,  broken  with  couk»es, 
grassed,  and  more  or  less  irregular  slopes,  from  which  the  trap  for  the 
nrst  time  is  beginning  to  show  itself,  reach  down  to  the  river's  edge. 
For  most  of  the  above  distance  the  soil  is  good,  often  rich  and  black  in 
the  valleys. 

At  the  end  of  the  seventy  miles,  the  traps,  rock  hills,  and  precipices 
crowd  upon  the  river,  and  it  was  with  great  diflSculty  that  we  could 
get  along  in  its  vicinity.  Here,  I  judge,  is  the  so-called  "  Gate  of  the 
Mountains."  I  may  here  say  that,  immediately  prior  to  our  leaving 
Fort  Benton,  the  disposition  of  the  Blackfeet  to  waylay  and  murder  our 
Pend  d'Oreille  guide,  had  led  to  a  change  in  our  intended  route ;  and 
then,  finally,  the  floating  ice  in  the  Missouri  made  the  fording  of  the 
stream  dangerous,  so  that  our  guide  did  not  think  it  safe  to  follow  the 
usnal  and  best  route.  In  this  way  we  got  forced  in  among  the  turbu- 
lent mass  of  irregular  and  rocky  hills — tnrough  which,  for  over  twenty 
miles,  lay  our  travelled  route,  the  river  winds  ils  way ;  and  where 
almost  perpendicular  precipices,  obtruding  at  frequent  intervals  into 
the  river's  edge,  make  it  impossible  to  travel  along  its  banks.  These 
hills  are  partially  wooded  with  the  pines.  The  principal  diSiculty  in 
reaching  the  Little  Blackfoot  Pass  is  in  getting  through  this  broken 
region  of  country.  A  wagon  route,  I  think,  will  be  obtained  here ; 
probably  there  already  exists  a  good  trail — the  continuation  of  a  trail 
which  we  followed  for  some  distance  above  the  falls,  and  on  which  we 
probably  should  have  continued,  had  not  the  ice  with  the  high  water 

rrevented  our  making  the  passage  in  the  usual  place.     Of  this  matter 
cannot  speak  positively,  not  always  rightly  interpreting  the  signs  ot 
my  Indian  guide. 

An  interval  of  only  about  thirty-three  miles  lies  between  the  broken, 
volcanic  country  resting  on  the  Missouri  and  the  summit  of  the  pass  by 
which  I  crossed  the  Rocky  Mountain  divide,  entering  the  valley  of  a 
fork  of  Hell  Gate  river — termed  by  Lieutenant  MuUan  Little  Blackfoot 
river.  We  were  little  troubled  either  with  snow  or  cold  after  getting 
within  fbrtj  miles  of  the  summit  of  the  mountains,  the  thermometer 
never  rangmg  lower  than  20^  above  zero,  and  generally  much  higher. 
The  exact  configuration  of  the  pass  I  have  given  in  my  general  railroad 
report.  On  the  10th  of  November  I  passed  over,  in  company  with  a 
large  troop  of  Pend  d'Oreille  Indians  returning  from  the  buffalo  hunt. 
The  ridge  which  constitutes  the  divide  is  a  mere  hill,  up  which,  on  the 
eastern  side,  loaded  wagons  can  be  drawn  without  serious  diflSculty  ; 
and  the  descent  on  the  western  slope  is  very  gradual,  and,  for  a  wagon- 
road,  all  that  is  desirable.  An  inch  or  two  of  snow  lay  on  the  ground 
on  the  eastern  side  of  the  hill,  and  what  little  was  on  the  sunmiit  was 
whirled  into  small  heaps  and  drifts. 

FoliowiDg  down  the  valley  to  its  junction  with  Blackfoot  river,  as 
1  estimated,  about  ninety-five  miles  fi-om  the  summit,  (much  too  small 
an  estimate,  according  to  Lieutenant  MuUan's  odometer  measurement,) 
die  v^ey  is  unusually  favorable  either  for  a  wagon-route  or  a  rcL\b«^^  • 
From  the  running  water  at  the  foot  of  the  divide  to  He\\GaX.eA^^ 
17 
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valley,  according  to  my  estimated  distances,  has  an  average  descent 
of  twenty-two  and  a  half  feet  per  mile,  (undoubtedly  greater  than  the 
actual  fall  by  several  feet  per  mile,)  is  generally  wider  than  Blackfoot 
River  valley,  is  generally  unobstructed  by  the  woods ;  and,  although 
the  present  trail  in  several  instances  for  a  few  miles  is  steep  and  diffi- 
cult when  forced  to  the  hill-side  by  the  river,  all  these  diflSculties  could 
be  removed  with  a  small  amount  of  labor,  or  apparently  avoided 
without  labor  sometimes,  by  taking  the  bed  of  the  river  li>r  a  short 
distance,  (the  river  has  a  general  diepth  of  near  three  feet,)  or  by  nmk- 
ing  river  crossings. 

The  OTeater  portion  of  this  valley  is  a  desirable  region  fi>r  settle- 
ment. The  soil  is  often  gravelly,  as  is  the  soil  in  St.  Mary's  valley, 
but  it  is  fertile,  and  there  are  many  agreeable  and  promising  locations 
for  farming,  where  a  good  soil,  plenty  of  good  wood  sufficiently  near 
for  lumbenng  or  fuel,  pure  cool  water,  good  grazing,  an  agreeable  and 
healthy  cUmate,  and  a  pleasing  prospect,  are  inducements  not  often 
found  united,  and  are  sufficiently  attractive  to  throng  these  mountain 
valleys  at  no  distant  day  with  a  central  population  ot  vast  importance, 
making  in  the  heart  of  the  mountains,  and  midway  between  the  Mis- 
souri and  Columbia,  a  central  depot  of  suppUes,  a  distributing  point 
of  labor  and  materials,  and  finally  a  region  productive  of  valuable  ex- 
ports. I  do  not  think  there  will  be  any  essential  increase  of  distance 
over  the  route  by  way  of  Blackfoot  river  from  Fort  Benton  to  St. 
Mary's. 

I  reached  Hell  Gate,  near  the  river  of  Hell  Gate,  and  Blackfoot 
river,  on  the  15th  of  November.  In  descending  the  valley  the  weather 
was  generally  mild,  but  still  colder  than  what  we  experienced  for 
nearly  a  month  following.  The  mercury  in  one  case  descended  as 
low  as  12^  above  zero,  but  this  was  an  exceptional  case.  We  had 
several  short  soualls  of  damp  sn/)w,  lodging  for  only  a  short  time  on 
the  ground,  and  some  little  rain. 

Turning  up  the  St.  Mary's  valley,  on  November  17th  I  rested  at  Lieu- 
tenant MuUan's  winter  establishment,  in  St.  Mary's  valley,  fourteen 
miles  above  Fort  Union ;  the  weather  mild  and  pleasant,  and,  during 
my  stay  there,  occasionally  rainy  ;  the  grass  good,  and  the  animals  of 
the  expedition,  with  the  multitude  of  horses  and  cattle  owned  by  the 
Indians  and  half-breeds,  in  the  most  thriving  condition. 

On  November  20th,  with  a  fresh  band  of  animals,  and  renewed  out- 
fit of  provision,  &c.,  I  was  in  camp,  halting  on  the  Sabbath,  some 
nine  or  ten  miles  from  Lieutenant  MuUan,  up  the  valley  of  St.  Mary's 
river — a  mild  moist  day,  raining  gently  moet  of  the  day,  with  a  tem- 

E3ralure  rising  to  near  50®  above  zero.  About  twenty-six  miles  fi^om 
ieutenant  MuUan's  winter  post,  and  some  sixty  miles  above  Hell 
Gate,  the  St.  Mary's  forks  to  the  southeast  and  southwest.  Here 
we  left  the  fine  open  valley  characterizing  the  St.  Mary's  river,  and 
tracing  up  the  western  fork,  the  wooded  hills  immediately  closed  in 
upon  the  stream  ;  the  valley  narrowed  until  it  was  not  over  a  quarter 
of  a  mile  wide;  patches  of  snow  discovered  themselves,  and  me  air 
grew  chilly.  A  few  miles  further  the  snow  was  several  inches  deep,  the 
streams  were  partially  or  wholly  frozen ;  and  when,  on  November  23d, 
about  24  miles  up  the  valley  &oui  ^Viete  we  entered  it,  we  left  the  stream 
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near  its  source,  there  a  brook  only  twelve  feet  across,  the  snow  was 
still  deeper ;  and  a  mile  or  two  further  on,  as  we  ascended  the  mountain 
divide,  whose  western  waters  are  tributary  to  the  Kooskooskia,  the 
snow  was  two  feet,  and  soon  after  two  and  a  half  feet  deep.  The 
passage  of  this  divide  was  very  laborious ;  is  by  the  trail  some  twenty- 
five  imles  long,  attaining  a  summit  elevation  of  7,040  feet,  the  trail 
keeping  mostly  on  the  open  hill-tops,  and  with  its  ascent  and  descent, 
and  the  snow,  gave  us  three  days  of  hard  labor,  during  most  of  which 
time  our  animals  had  nothing  to  eat.  The  snow  at  times  wholly  dis- 
appeared fix)m  the  open  southern  hill-slopes,  and  had  a  greater  depth 
ot  three  feet.  Tributaries  of  the  Kookooskia  are  either  side  of  this 
long  summit  ridge— can  be  discovered  on  cither  side.  Their  dark 
wooded  valleys,  making  up  to  the  heads  of  the  streams  of  the  St. 
Mary's  fork,  and  a  constructed  road  keeping  the  wooded  valleys,  would 
avoid  the  extreme  elevation  attained  by  the  trail.  The  country  is  not 
promising,  however,  as  a  railway  route;  and  the  Kooskooskia  valley, 
the  only  outlet  through  the  mass  of  mountains  still  intervening  between 
this  summit  and  the  Great  Plain  of  the  Spokajjes  and  Nez  Perces,  is 
narrow,  dark,  and  shut  in  by  steep  wooded  hills.  There  is  no  good 
trail  down  its  valley.  With  a  precipitous  descent  of  2,000  feet  the 
trail  drops  down  to  the  bed  of  the  Kooskooskia>  which  we  cross  at  a 
level  of  3,760  teet  above  the  sea,  and  immediately  turn  again  to  the 
mountain  on  its  opposite  side,  and  wind  up  their  steep  projecting  spurs 
and  ridges.  There  was  no  snow  in  the  valley  of  the  Kooskooskia;  the 
stream  was  thirty  to  sixty  feet  wide  and  two  leet  deep  at  the  crossing. 
All  this  country  is  wooded  mainly  with  pines,  firs^  spruces,  and  hem* 
locks.  A  few  miles  further  on  we  again  entered  the  snow,  and  not 
over  five  or  six  miles  firom  the  river»  on  the  27th  of  November,  were 
brought  to  a  halt  in  a  snow  about  four  feet  deep ;  crossing  the  precip- 
itous hill  before  us,  after  a  week's  delay  in  fruitless  efforts  to  get  our 
animals  further,  we  commenced  on  foot  the  balance  of  the  journey, 
abandoning  everything  that  could  not  be  taken  on  our  backs>  and  with 
snow-shoes  made  during  the  week's  detention,  and  heavily  packed,  left 
the  camp  in  the  snow  where  our  progress  had  been  so  abruptly  ar- 
rested. The  elevation  of  this  camp  is  7,250  feet,  (as  measured  on  the 
profile.)  During  our  stay  there  the  snow  increased  in  depth  to  six  feet. 
Hence  to  the  water-base  of  the  mountains  is  about  ninety  miles ;  but 
^th  our  heavy  packs,  the  very  steep  and  laborious  ascents,  and  our 
inferior  snow-shoes,  we  were  fourteen  days  making  this  distance; 
finally,  on  the  17th  of  December,  emerging  into  the  unwooded  (save  in 
the  bottom)  valley  of  the  Clearwater  river,  a  few  miles  above  its  junc- 
tion with  the  Kooskooskia.  The  barometer  was  left  at  the  snow  campy 
and  the  thermometer  was  lost  soon  after  we  left  there.  I  estimated 
at  the  time  that  the  greatest  elevation  attained  was  something  over 
8,000  feet  above  the  sea.  All  of  the  route  lay  over  high  ground,  pio- 
hsbly  very  little  if  any  of  it  so  low  as  3,000  feet,  and  then  rising  as 
^igb  as  8,000  feet.  We  had,  of  course,  a  great  deal  of  thick,  misty, 
and  snowy  weather;  at  one  time,  gaiainjs^  a  high  elevation,  thrusting 
Our  heads  through  a  chilly  vapor  to  enjoy  the  bright  sun,  Vwv\b  xiv^ 
fountains  and  valleys  below  us  were  buried  under  a  sea  o^  c\owA. 
1^  TiewB  which  I  did  gain  discovered  mountains  o(  xemaoWtXA.^ 
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sameness,  most  of  them  wooded  nearly  or  quite  to  their  summits;  no 
sharply-obtruding  peaks ;  few  with  their  gray-brown  ridges  breaking 
the  monotonous  evenness  of  dark,  rounded  summits,  and  no  open 
valleys,  pleasant  lakes,  or  the  mountain  prairies,  such  as  distinguish 
the  main  range  of  the  Rocky  mountains.  In  several  instances  the 
trail  descended  to  the  valleys  of  the  small  streams,  and  in  all  these 
instances  the  snow  disappeared. 

With  a  single  exception — a  sharp,  exposed  and  elevated  ridge,  where 
the  wind  had  drifted  the  snow  until  it  was  piled  to  the  depth  of  proba- 
bly ten  feet — I  found  the  snow  nowhere  deeper  than  at  the  camps  where 
commenced  the  snow-shoeing  and  packing;  it  rarely  exceeded  three  feet 
in  depth,  and  in  places  there  was  more.  The  average  depth  for  the  whole 
mountain  portion  of  the  trail,  from  the  head  of  St.  Mary's  fork  to  the 
western  edge  of  the  mountains,  about  120  miles,  would  be  less  than 
two  feet.  In  this  elevated  route,  with  the  depth  of  the  snow,  there  was 
a  very  remarkable  and  unexpected  mildness  of  temperature.  The 
temperature  was  never  quite  so  low  as  the  extreme  endured  on  the 
prairies,  and  the  weather  was  occasionally  warm.  The  snow,  as  a 
mass,  was  damp,  and  generally  more  or  less  incrusted.  Several 
small  falls  of  snow  occurred  during  the  passage,  and  the  trees  and 
bushes  were  always  heavily  loaded  with  snow.  There  was  but  little 
high  wind,  and  generally  it  was  nearly  calm,  and,  as  I  have  already 
said,  the  air  was  for  most  of  the  time  thick  and  misty. 

A  few  miles  from  the  mountains  I  found  the  Nez  Perces  Indians — 
remaining  with  thein  nearly  a  week.  Their  horses  and  cattle,  with 
some  young  calves,  were  grazing  in  the  river  valley  and  slopes.  The 
short  grass  of  the  river  bottom  was  still  bright  and  green.  In  the  snKill 
gardens  of  the  Indians,  pea- vines,  started  from  the  seed  of  the  summer 
crop,  were  several  inches  high,  and  the  whole  appearance  of  the  val- 
ley was  in  contrast  with  the  cold  and  snow  of  the  mountains.  A  slight 
fell  of  snow  occurred  while  I  was  there. 

On  the  30th  day  of  December  I  reached  Wallah-Wallah.  The 
wooded  country  ends  with  the  mountains,  and  then  commences  the 
great  plain  known  further  north  and  west  as  the  great  Spokane  plain, 
and  through  which,  in  deep  channels,  flow  the  Clearwater,  Snake,  and 
Wallah- Wallah  rivers,  and  other  and  smaller  stregims.  There  is  a 
great  deal  of  good  land  along  the  whole  route  through  this  section. 
The  bottom  lands  of  the  Clearwater  were  to  some  extent  cultivated  by 
the  Indians,  and  looked  fertile — a  dark,  gravelly  soil.  Their  corn  was 
of  good  size  and  heavy;  wheat  of  good  weight.  Com,  wheat,  peas, 
potatoes,  and  melons,  are  produced  by  the  Indians.  The  upland 
plains,  where  I  traversed  tnem,  showed  a  good  dark  soil,  expos- 
ing fragment  of  trap-rock,  and  were  generally  clothed  with  a  good 
g-ass,  on  which  were  feeding  large  bands  of  Indian  horses.  Mr. 
raig,  who  lives  on  the  Lapwai  among  the  Nez  Perces,  about  forty- 
five  miles  from  the  mountains,  has  about  eight  acres  of  land  under 
tillage,  with  opportunity  for  extending  his  field  as  he  pleases.  Peas, 
corn,  whea,t,  squashes,  onions,  potatoes,  melons,  &c.,  all  thrive  well 
here,  and  Mr.  Craig  spoke  favorably  of  the  productiveness  of  the  sojL 
His  held  was  on  the  river  bottom,  while  the  hills  bordering  on  the 
river  aSbrded  ezcelleut  pasl\xtage  ibi  horses,  cattle,  and  goats.    On 
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the  high  plain  between  the  Clearwater  river  and  his  house,  I  found 
eight  inches  of  snow,  lasting  only  for  a  short  distance.  There  was 
none  on  the  Lapwai,  and  none  thence  to  Wallah- Wallah.  The  Clear- 
water, Lapwai,  Tokannon,  Touchet,  Wallah- Wallah,  with  other  small 
streams  tributary  to  Snake  river,  have  a  great  deal  of  fertile,  tillable 
land  upon  them,  which,  at  an  early  day,  will  attract  attention  from  its 
farming  qualities.  Most  of  these  streams  are  scantily  wooded.  The 
wild  flax,  of  good  quality,  is  to  be  found  in  all  this  region. 

Leaving  the  Touchet  river  and  approaching  Wallah- Wallah,  we 
enter  upon  the  sandy,  wild-sage  plain,  in  the  midst  of  which  that  post 
is  established.  This  post  I  reached  just  before  New  Year's  day  of 
1854 ;  the  weather  continuing  mild  without  snow. 

I  must,  in  conclusion,  gratefully  mention  the  members  of  my  party. 
Pearson  and  French,  who,  from  the  snow-camp,  attempted  to  regam 
the  St.  Mary's  valley  with  the  animals,  and,  as  we  have  iince  learned, 
succeeded  with  the  loss  of  but  five,  and  artificers  Wilson,  Agnew, 
and  Brocken,  who,  with  me,  crossed  the  Bitter  Root  mountain  with 
pack  and  snow-shoes,  and  who  maintained  a  steady  cheerfulness 
under  circumstances  of  reasonable  apprehension,  with  unusual  dis- 
comfort and  fatigue. 

Our  guide,  Charleer,  a  handsome  Nez  Perces  lad,  showed  himself  to 
be  thoroughly  acquainted  with  the  particular  route  we  travelled,  and 
was  very  faithful. 

Much  information  in  the  power  of  a  guide  to  impart  is  lost  when  he 
is  such  that  your  only  means  of  communicating  with  him  are  by  signs. 
It  is  always  desirable,  in  similar  explorations,  to  be  able  to  converse 
with  your  guide  directly  or  through  an  interpreter. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

A.  W.  TINKHAM. 

Governor  1. 1.  Stevens, 

Chief  North  Pacific  RaUroad  Exploration  Survey. 


20.  Report  of  Dr.  John  Evans,  of  his  route  from  Fort  Benton  to  the 

Louder  Columbia, 

[This  report  has  not  been  received  at  the  department.] 


21.  Report  of  Lieutenant  Richard  Arnold,  U.  S.  A.,  of  his  route  from 
the  mouth  of  Clark's  fork,  by  Fort  Colville,  the  Grand  Cotdee,  and 
the  mouth  of  Snake  river,  to   Wallah-WaUah. 

Olympia,  W.  T.,  February  5,  1854. 

Sir  :  In  compliance  with  your  instructions,  dated  October  23,  1853, 
I  have  the  honor  to  submit  the  following  report,  accompanied  with  a 
tnap  and  profile  of  the  route  travelled  by  the  party  under  my  command. 

Hearing  of  your  arrival  and  departure  from  Fort  ColviUe  vj\t\v  C«:^ 
tain  McClellan  and  party,  I  moved  in  advance  of  my  comtrvaiid^xfeEa 
encamped  about  tweaty  miles  from  the  fort,  to  learn  if  any  maUxicXvau^ 
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had  been  left  by  you  that  would  conflict  with  those  previously  given  by 
Lieutenant  Donelson,  U.  S.  A.  Receiving  the  above  named,  I  re- 
turned and  marched  my  party  to  Colviile,  encamping  on  the  east  hank 
of  the  river,  about  half  a  mile  above  the  fort.  Before  returning  to  my 
camp,  I  despatched  an  express  to  Pend  d'Oreille  mission  with  the  letters, 
one  to  the  reverend  father,  the  other  to  Dr.  Suckley.  The  latter  one,  by 
some  inconceivable  mistake,  returned  to  me,  but  the  other  had  the 
desired  effect.  The  day  after  my  arrival  at  the  fort  being  a  holyday, 
I  was  not  able  to  obtain  the  necessary  transportation  for  the  river  trip 
until  the  3d  of  November.  I  then  succeeded  in  hiring  two  canoes  and 
four  Indians.  It  was  my  wish  to  commence  a  series  of  baronoetrical 
observations  at  the  49th  parallel,  or  thereabouts,  to  determine  the  fall 
of  the  river  from  that  Hne  to  the  ocean.  The  want  of  transportation 
prevented.  I  then  had  a  series  of  observations  taken  at  my  camp  near 
the  fort.  Leaving  my  camp  at  2  p.  m.  on  the  3d  of  November,  I  com- 
menced the  ascent  of  the  river,  taking  one  man  to  run  the  compass 
lines  and  take  topographical  notes  of  the  country.  The  swift  current, 
numerous  small  rapids,  and  many  unforeseen  accidents,  made  the 
ascent  very  slow,  but  at  noon  of  the  fourth  day  I  arrived  at  a  point 
about  three  and  a  half  miles  above  the  mouth  of  Clark's  fork.  Here  I 
obtained  an  observation,  the  first  since  my  departure  from  Colville; 
this  placed  me  in  latitude  49°  3'  26". 9 ;  thus  showing  a  material  error 
in  the  maps  in  my  possession.  This  observation  having  been  tak^ 
with  sextant,  may  not  be  absolutely  correct,  but  I  feel  confident  that 
.  all  future  surveys  will  not  find  it  far  out  of  the  way.  I  then  embarked 
and  run  down  with  the  current,  passing  through  the  rapid  Little  Dalles, 
and  arrived  at  my  camp  on  the  8th,  having  been  absent  five  days  and 
ascended  the  river  thirty-five  miles.  The  weather  during  the  entire 
trip  was  very  unfavorable.  The  second  and  third  days  after  my  de- 
parture, the  snow  fell  to  the  depth  of  six  inches,  which  made  the  trav- 
elling very  uncomfortable,  and  it  was  with  the  greatest  diflBculty  that  I 
could  keep  my  Indians  from  stopping.  The  view  from  Colville  to 
Clark's  fork  was  intercepted  by  mountain  ranges,  whose  tops  and  sides, 
covered  with  snow,  presented  a  barren  and  cold  appearance.  The  re- 
markable similarity  and  unbroken  lines  they  present,  with  the  excep- 
tion of  the  passes,  through  which  the  principal  tributaries  flow,  taken 
in  connexion  with  the  country  between  them,  enable  me  to  take  a 
general  view  of  the  entire  trip.  This  narrow  belt  was  level,  with  a 
gradual  slope  to  the  south,  covered  with  timber  and  generally  free  from 
rocks.  The  soil  near  the  camps  sand,  with  some  alluvium.  The  river 
in  its  meanderings  divides  it  into  alternate  prairies  from  four  to  six  miles 
in  length,  and  one  to  two  miles  in  width.  The  river  has  a  rapid  cur- 
rent, and  filled  with  innumerable  small  rapids.  The  rapid  known  as 
the  Little  Dalles  is  the  only  one  that  would  impede  navigation.  A 
delay  of  half  an  hour  at  the  upper  extremity  to  repair  canoes,  enabled 
me  to  examine  it.  The  river  at  this  sta^  of  the  water  had  contracted 
to  the  width  of  about  twenty  feet ;  -the  sides  solid  rock.  The  current 
at  this  time  very  rapid,  and  at  the  highest  stage  of  the  water  it  is  a 
perfect  torrent.  I  made  a  portage  along  the  east  bank ;  the  trail  was 
good  and  about  half  a  mile  m  length.  Innumerable  eddies  and  whirl- 
pools  are  seen,  which  rendeiedlJafcx\aV\gp^\oTiv\\ canoes  rather  precarious. 
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The  principal  tributaries  from  the  east,  and  the  only  one  worthy  of  men- 
tion, was  CJark's  fork.     This  noble  stream  runs  through  a  deep  gorge 
in  the  range  about^  quarter  of  a  mile  from  the  main  stream,  and  after 
two  falls,  one  near  the  gorge  and  one  at  its  mouth,  empties  into  the  Co- 
lumbia with  a  roar.     The  fall  near  the  gorge  is  about  three  feet  in 
height ;  that  at  its  mouth  fifteen  feet,  and  not  more  than  one  hundred 
and  fifty  yards  wide.    I  attempted  to  ascend  the  river,  but  after  climb- 
ing over  the  rocks,  was  satisfied  to  obtain  a  view  of  the  river  where  it 
debouches  from  the  range.     If  the  appearance  of  this  pass  is  a  fair 
illustration  of  its  bank  to  the  Pend  d'OreiJle  mission,  I  believe  the  various 
reports  circulated  at  Fort  Colville  true;  to  attempt  to  ascend  with 
canoes,  or  move  with  a  pack  train  along  the  banks,  would  be  impossible. 
The  appearance  of  the  country  along  the  east  bank  of  the  Columbia, 
from  the  mouth  of  this  tributary  to  within  a  few  miles  of  Fort  Colville, 
convinces  me  that  the  interval  between  these  streams  is  a  perfect  net- 
work of  mountains.    About  one  mile  north  of  Colville  I  saw  a  large 
stream ;  its  direction,  viewed  from  the  river,  was  nearly  north.     Cap- 
tain McClellan  and  parly  approached  the  Columbia  by  its  valley. 
There  is  also  another  about  six  miles  north  of  the  Little  Dalles ;  this  is 
a  mere  rivulet,  but  at  the  time  of  high  water  it  is  a  large  and  rapid 
stream.     The  main  stream  above  Clark's  fork  was  much  larger  than 
any  tributary — has  a  swifter  current,  and  is  much  deeper,  but  has  the 
same  general  appearance.     A  pack-trail  passes  along  the  next  bank 
of  the  river.     The  mountain  spurs  present  a  great  obstacle  to  a  wacon- 
road.    Upon  my  return  I  received  your  letter  of  October  29th,  author- 
izing me  to  leave  before  the  arrival  of  Dr.  Suckley,  and  to  proceed 
along  the  east  bank  of  Columbia  to  Fort  Wallah- Wallah,  by  the  Grand 
.  Coulee,  provided  the  condition  of  the  animals  would  permit.    After  a 
carehil  inspection,  I  was  convinced  that  they  required  more  rest.     I 
consequently  remained  until  the  13th.    Astronomical  observation  taken 
at  Diy  camp,  near  the  fort,  determined  the  latitude  to  be  48°  38'.     I 
cannot  forget  to  remember  Mr.  McDonald  for  the  disinterested  and  effi- 
cient service  rendered  on  every  occasion,  and  the  hospitality  extended 
to  myself  and  brother  during  my  sojourn  near  his  pleasant  post.     On 
the  eve  of  starting  on  the  13th,  I  heard  of  the  arrival  of  Dr.  Suckley 
and  party ;  this,  in  addition  to  a  violent  hail-storm,  induced  me  to  ac- 
cept the  polite  invitation  of  Mr.  McDonald,  and  1  quartered  my  party 
at  the  fort.    Finding  the  doctor  could  procure  the  necessary  transporta- 
tion for  the  river  trip,  I  left  the  fort  at  2  p.  m.  on  the  14th,  and  marched 
eight  miles.     Leaving  Colville  the  trail  has  a  southerly  direction,  and 
passes  over  a  well-wooded  rolling  prairie.     A  range  of  hills  were  at 
from  one-fourth  to  half  a  mile  distant  during  the  entire  day;  they  are 
fix>m  two  hundred  to  three  hundred  feet  high,  and  covered  with  a  large 
growth  of  pine.     The  view  to  the  west  was  intercepted  by  a  high 
range  of  mountains  running  along  the  river  bank ;  the  soil  good,  san() 
and  alluvium.    About  four  miles  from  Colville  I  crossed  a  swift  running 
s^eam,  twenty  feet  wide  and  six  deep.     This  stream  is  called  Miu 
river,  from  the  feet  of  the  Hudson's  Bay  Company  having  a  grist-mill 
Bear  its  mouth.     The  route  of  the  succeeding  day  was  without  chaiv^e* 
The  hiUs  have  a  gradual  rise  to  the  south,  and  the  geneiaV  a^^^^xvc:^ 
of  moimtains  od  the  opposite  bank  the  same.     Passed  a  fevr  V^^^e^t^ 
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near  the  bank,  and  saw  a  number  across  the  river.  Their  winter  store 
of  provision  consists  of  salmon,  which  were  seen  in  great  abundance 
suspended  from  the  limbs  of  trees.  From  the  camp  of  the  16th  tte 
country  was  very  undulating.  The  trail  passed  up  hills  and  through 
ravines  for  twenty  miles;  it  then  had  a  gradual  fall  towards  the  upland, 
near  Spokane,  ana  passed  through  a  steep  sandy  gorge  to  the  river.  The 
country  between  my  line  of  march  and  the  Columbia,  which  passed 
out  of  view  about  four  miles  from  the  trail,  was  very  undulating,  and 
rendered  impassable  by  deep  ravines.  Passed  three  lakes  along  the 
trail;  the  largest,  about  twenty  miles  from  the  last  camp,  was  three  hun- 
dred feet  long  and  one  hundred  wide.  It  had  no  visible  outlet.  Numer- 
ous small  streams  were  passed  during  the  day  ;  timber  is  still  found  in 
great  abundance.  My  guide  having  gone  in  advance  to  examine  the 
river,  found  it  too  high  to  ford ;  I,  then  continued  along  the  bank  until 
within  two  miles  of  its  mouth,  where  I  found  a  few  Indians,  and  en- 
camped. Estimated  distance  travelled  thirty  miles.  The  late  hour  of 
camping  delayed  me  until  noon  on  the  16th,  sending  the  observers 
to  continue  the  survey,  which  was  stopped  about  four  miles  from  camp. 
I  rode  to  the  mouth  of  the  river  ;  at  this  point  it  was  two  hundred  feet 
wide  and  very  rocky  ;  the  high  bank  to  the  north  has  a  gradual  fall  to- 
wards the  river,  while  to  the  south  it  recedes,  leaving  a  rocky  flat, 
which  is  overflowed  at  the  highest  stage  of  the  wattr.  This  stream 
flows  far  below  the  banks ;  has  a  rapid  current  and  rocky  bed ;  the 
banks  were  covered  with  fine  timber,  and  the  soil  appeared  excellent. 
After  the  Indians  had  crossed  my  party,  I  gave  them  about  two  feet  of 
tobacco  each,  and  they  appeared  well  satisfied.  They  belonged  to  the 
Spokanes,  and  fully  supported  the  good  opinion  I  had  previously  formed 
of  the  tribe.  The  rest  of  the  tribe  were  encamped  further  up  the  river. 
From  this  point  the  trail  passed  along  the  bank,  which  was  very  steep, 
for  a  distance  of  four  or  five  miles.  At  this  height  1  saw  the  gorge 
through  which  the  Columbia  runs,  and  was  able  to  connect  the  work  of 
the  previous  day.  The  western  bank  still  presents  a  barren  appearance, 
and  the  range  rises  to  the  height  of  1,000  f6et.  The  trail  then  passed 
down  the  bank  and  continued  along  the  river.  I  encamped  near  the 
Great  Bend.  The  height  to  the  south  of  Spokane  is  on  a  level  with  the 
Grand  Plain,  and  although  very  undulating,  may  be  regarded  the  same. 
From  this  camp  I  had  a  fine  view  of  the  terraces  seen  along  the  Colum- 
bia ;  they  form  the  northern  boundary  of  the  Grand  Plain.  The  night 
was  pleasant,  but  a  heavy  mist  along  the  banks  prevented  my  taking  any 
observations.  The  principal  rocks  seen  since  leaving  Spokane  are  ba- 
salt, trap,  and  granite.  Nearly  opposite  this  camp  the  mountain  range 
recedes,  leaving  a  nairow  strip  about  sixty  feet  above  the  river  and  ten 
miles  in  length. 

Soon  after  leaving  camp  the  Hudson's  Bay  trail  passes  to  the  south, 
and  after  a  steep  ascent  it  arrives  on  the  Grand  Plain  ;  continuing  over 
this,  it  enters  the  second  coulee  in  size,  (as  seen  along  my  route.) 
This  is  by  far  the  best  route.  1  followed  an  Indian  trail  along  the  banks 
in  order  to  continue  the  rough  survey  of  the  river,  and  be  able  to  enter 
the  Grand  Coulee  from  the  river.  This  route  enabled  me  to  have  the 
same  view  of  the  country.  Until  noon  of  the  19th  the  trail  was  along 
lie  northern  slope  of  tlie  pVain,  aivd  n^t^  locky  and  dangerous.    The 
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river  to  the  north  was  impassable.  I  then  arrived  on  the  northern 
boundary  of  the  Grand  Plain ;  the  view  from  this  point  was  extensive  ; 
to  the  south  and  east  could  be  seen  a  vast  plain  covered  with  a  luxu- 
riant growth  of  grass,  but  destitute  of  timber  and  underbrush  of  every 
descnption,  except  a  cluster  of  trees  near  where  the  trail,  previously 
spoken  of,  strikes  this  level  ;*to  the  west,  on  the  opposite  side  of  the 
river,  the  general  level  is  a  prolongation  of  this  plsun,  and  covered  with 
mountains,  which  rise  as  they  recede  from  the  view ;  to  the  norlh  you 
have  a  fine  view  of  the  Columbia,  and  its  steep  rocky  banks,  around 
which  I  passed  on  my  way  to  Spokane  river.  Continuing  over  this 
level  half  an  hour,  I  again  descended  to  the  river  by  a  steep  and  rocky 
trail,  and  inarched  three  miles,  encamping  near  the  mouth  of  the 
coulee,  about  three  miles  from  the  camp  of  the  17th.  I  obtained  a 
meridian  altitude  of  the  sun,  which  placed  us  in  latitude  47®  68'  61." 
To  give  a  description  of  the  banks,  as  seen  from  this  camp,  would  be 
nothing  more  than  a  repetition  of  what  I  have  stated  before.  When 
within  two  miles  of  the  mouth  of  the  Grand  Coulee,  the  trail  again  di- 
vided. One  passed  over  a  rocky  bluff  about  two  hundred  feet  high, 
the  other  continued  along  the  river  to  the  mouth  of  the  coulee.  To 
save  time  and  distance,  I  conducted  the  train  by  the  former,  sending 
the  observers  to  take  particular  observations  after  leaving  the  river. 
Timber,  which  was  seen  in  great  abundance  to  the  Grand  Plain,  has 
gradually  disappeared,  and  but  few  trees  are  seen  along  the  river.  The 
trail  leaves  the  river  to  the  north,  and  passes  nearly  south.  After  an 
ascent  of  two  hundred  and  forty-three  feet,  we  arrived  upon  a  level 
which  conmiands  a  fine  view  of  the  coulee ;  it  was  about  ten  miles 
wide  at  the  northern  entrance,  and  gradually  widened  until  it  passed 
out  of  sight ;  its  walls  were  about  eight  hundred  feet  high,  and  one  solid 
mass  of  rock,  basalt  cemented  together  by  lava,  or  some  more  fusible 
rock.  The  trail  bad  a  gradual  fall  for  about  six  miles,  which  gives  a 
fair  index  of  the  ground  included  between  the  walls.  At  this  point  we 
came  to  a  tine  lake  about  sixty  feet  broad,  which  had  no  visible  outlet. 
Soon  after  entering  the  coulde,  I  descried  a  mountain  bearing  N.  9®  E., 
its  top  was  conical  and  covered  with  snow.  I  thought  it  was  one  of 
the  highest  peaks  of  the  Cascade  range,  but  an  inspection  of  my  maps 
leads  me  to  believe  that  it  was  one  of  the  snow-capped  peaks  far  above 
the  49th  parallel.  From  this  lake  the  trail  had  a  gradual  rise  to  the 
south.  This  coul6e  was  twenty  miles  in  length ;  its  walls  then  passed 
out  of  sight;  to  the  west  they  followed  a  ravine.  The  soil  was  gene- 
rally sand,  except  near  the  walls,  where  it  was  made  up  of  disintegrated 
rock.  Contrary  to  my  expectations,  I  found  the  view  from  the  camp  as 
broad  and  extensive  to  the  ^ast  as  on  the  Grand  Plain ;  but  to  the  west 
it  was  intercepted  by  coulees.  The  line  of  march  the  succeeding  day 
was  very  rocky  for  six  miles,  when  we  entered  the  second  coulee  in  size. 
This  coulde  has  the  general  appearance  of  the  former.  Travelling 
tfarongh  this,  we  again  entered  the  Hudson's  Bay  trail  near  a  high  rocky 
mound.  To  remove  any  doubt  that  may  remain  on  the  minds  of  others 
in  regard  to  the  Grand  Coulee,  which  is  laid  down  on  the  maps  about 
ninety  miles  in  length,  I  will  state  that  I  obtained  the  best  guide  in  the 
country.  He  was  bom  in  this  country,  and  has  traveWed  uve  tow\^  ^ot 
the  last  fifteen  ye&rs.    I  questioned  him  very  closely  lu  legaxd  Vo  ^ioa 
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route  travelled  by  Lieutenant  Johnson,  in  the  middle  of  June,  1841. 
The  coulee  through  which  he  travelled  is  not  known  as  the  Grand 
Coulee  among  the  old  residents.  After  leaving  the  coulee  spoken  of 
above,  the  trail  has  a  gradual  fall  until  it  arrives  at  the  bank  of  a  stream. 
I  then  followed  along  this  bank  and  encamped  on  the  west  side;  this 
stream,  which  was  ten  feet  wide  and  abbut  two  feet  deep,  was  filled 
with  large  boulders,  showing  that  it  must  have  been  a  large  and  rapid 
stream ;  how  far  these  rocks  have  been  carried  I  am  not  able  to  state, 
but  none  were  seen  that  would  correspond  to  them  in  size. 

After  travelling  a  few  miles,  I  crossed  this  stream  and  passed  a  fine 
lake,  about  six  miles  in  length  and  one  in  width ;  it  was  fringed  with 
alder  bushes  and  filled  with  wild  fowl — ducks,  geese,  and  white  swan. 
Along  the  eastern  bank  of  this  lake  I  again  commanded  a  view  of  the 
range  along  the  western  bank  of  the  Columbia  as  far  north  as  the  Pis- 
quouse  river.  This  view,  taken  in  connexion  with  the  information  I 
have  obtained  from  my  guide,  leads  me  to  believe  that  the  country, 
bounded  on  the  east  by  my  line  of  march,  on  the  north  and  west  by 
the  Columbia,  on  the  south  by  a  line  passing  through  the  mouth  of  the 
Pisquouse  river  and  the  southern  extremity  of  the  second  coulee  pre- 
viously spoken  of,  is  filled  with  coulees  running  in  every  direction,  and 
ranging  from  one  to  fifteen  miles  in  length.  Leaving  this  lake,  I  trav- 
elled through  drifting  sand-hills  for  three  or  four  miles;  these  sands  con- 
tinued westward  as  far  as  the  eye  could  distinguish.  I  then  entered  a 
rocky  valley  and  continued  until  nightfall,  when  I  found  a  brook  afford- 
ing sufficient  water  for  the  animals  and  cooking  purposes.  Since  leav- 
ing the  Columbia  the  trees  have  entirely  disappeared  ;  the  last  seen  were 
near  the  northern  entrance  on  the  eastern  side;  from  this  camp  the 
trail  passes  over  the  plain,  with  a  gradual  falL  The  gorge  through 
which  the  river  flows  was  in  sight  during  the  entire  distance  to  this 
camp,  and  the  plain  before  us  and  to  the  east.  The  approaches  to  the 
river  are  excellent  from  this  point.  I  continued  along  the  river  to  Snake 
river.  The  Yakima  W£is  very  low,  and,  from  the  appearance  at  its 
mouth,  I  should  not  think  it  discharges  more  water  than  the  Spokane. 

The  banks  along  Snake  river,  near  the  mouth  and  up  the  stream  for 
at  least  a  mile,  are  not  over  thirty  feet  and  in  many  places  not  exceed- 
ing ten  feet  high.  Crossing  this  stream,  I  moved  to  Fort  Wallah- Wal- 
lah, about  ten  miles  distant.  Arriving  at  this  fort  after  dark,  and  on  a 
dark  and  stormy  night,  I  took  up  quarters  in  the  Hudson's  Bay  buildings. 
Here,  in  accordance  with  your  letter,  I  inspected  the  animals  in  charge 
of  Mr.  Pembrum ;  they  were  very  weak  and  still  unfit  for  service.  I 
think  they  have  regained  sufficient  strength  to  baffle  the  rigors  of  this 
season,  provided  the  winter  is  not  as  severe  as  that  of  last  year.  The 
Indian  horse  spoken  of  in  your  letter  had  not  been  turned  into  the 
band ;  while  at  this  post  T  succeeded  in  finding  him ;  he  was  then  put 
with  the  other  animals,  and  a  descriptive  list  left  with  Mr.  Pembrum. 
As  the  country  between  this  point  and  the  Dalles,  and  from  thence  to 
Olympia,  via  Vancouver,  had  been  travelled  by  the  main  party,  I  did 
not  take  any  notes.  After  completing  the  duties  at  this  place,  I  pro- 
ceeded to  the  Dalles  by  land. 

In  view  of  a  railroad  line  from  Fort  Colville  to  Fort  Wallah- WaUah, 
or  any  point  on  the*  Columbia,  I  will  state  that  there  are  no  ob- 
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8tacles  from  FcMrt  Colville  abng  the  river  for  Iwenty-seven  miles ;  at 
this  point  the  steep  hills  and  steep  bluff  banks  along  the  river  offer  a 
serious  obstacle,  and  require  a  careful  survey.  Continuing  on  to  Spo- 
kane river  and  the  Grand  Plain,  the  great  fall  to  the  river  and  the 
height  of  the  plain  are  such  as  to  affect  the  whole  line,  and  may  be  to 
deflect  it  from  its  course.  In  consideration  of  this,  I  am  in  favor  of 
the  river  bank.  Following  the  river,  there  are  no  diflBculties  until  you 
arrive  at  the  great  bend  of  the  river;  this  part  to  the  camp  of  the  19th, 
if  not  impossible,  is  certainly  impracticable,  involving  not  only  steep  side- 
cutting,  but  a  sharp  curve.  This,  then,  will  throw  the  line  upon  the  high 
level.  The  limited  time  I  had,  and  the  lateness  of  the  season,  did  not 
admit  of  my  giving  these  portions  so  thorough  an  examination  as  they 
required.  From  this  pomt,  or  the  northern  boundary  of  the  plain, 
the  country  offers  every  facility  so  far  as  grades,  but  is  destitute  of  tim- 
ber. The  approach  to  the  Columbia  along  my  route  was  good,  and  to 
the  Yakima  valley.  This  line  could  be  deflected  to  the  Columbia,  at 
any  point  south  of  Pisquouse  river,  without  incurring  deep  excavations 
or  embankments ;  but  I  fear  the  approaches  are  unfavorable.  From 
where  my  trail  came  to  the  Columbia,  to  Fort  Wallah- Wallah,  the 
countiy  is  level  and  sandy ;  the  approaches  to  Snake  river  are  very 
favorable. 

Arriving  at  the  Dalles,  I  turned  over  the  animals  and  the  bulk  of 
the  property  to  Mr.  Martin. 

1  also  inspected  the  animals  left  at  this  place ;  they  were  in  much 
better  condition  than  those  left  at  Wallah- Wallah,  and  will  be  able  to 
enter  the  field  in  a  few  months.  At  this  place  I  discharged  my  guide 
and  packer.  I  then  proceeded  with  the  rest  oft  my  party  to  Fort  Van- 
couver, and  thence  to  Olympia,  via  Cowlitz  river  and  Cowlitz  landing. 

The  barometer  used  in  my  party  was  compared  with  one  in  the  main 
party,  at  the  time  of  leaving,  with  a  view  of  another  comparison  at 
Olympia,  as  that  instrument  was  broken  in  the  field,  and  I  had  no 
standard  to  refer  mine  to.  I  have  taken  the  mean  of  the  observations 
taken  at  my  camp  at  Fort  Colville  as  the  line  of  reference. 

Finding  you  absent  upon  my  arrival  at  Olympia,  I  turned  the  pro- 
perty over  to  Mr.  Osgood. 

Upon  your  return  I  had  the  pleasui^of  reporting  in  person. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

RICHARD  ARNOLD, 
Second  Lieuts  3d  Artillery. 

To  his  Excellency  I.  I.  Stevens, 

Chief  of  Northern  Facijic  Railroad  Expedition. 


22.  Rsport  of  Lieutenant  R.  Macfeely,   U.  S.  A.^  of  his  return  from  Fort 
Owen  to  Wallah'WaUah. 

Fort  Vancodver,  W.  T., 

January  20,  1854. 

Sir:  In  compliance  with  the  request  in  your  letter  o?  t\ie  4\)[v\tv^\«»X> 
to  furnish  a  report  of  the  route  passed  over  by  me  in  te\.\xt\i\3\^  fcyai 
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the  St.  Mary's  village  to  this  place,  I  have  the  honor  to  submit  the  fol- 
lowing: 

I  commanded  the  escort,  which  accompanied  the  expedition  for  estab- 
lishing a  depot  of  provisions  at  the  St.  Mary's  village,  from  the  Dalles 
until  our  arrival  at  that  place  on  the  29th  of  August. 

Not  meeting  at  the  St.  Mary's  village,  as  expected,  the  party  un- 
der your  command,  it  became  necessary,  in  order  to  reduce  as  much 
as  possible  the  expenditure  of  the  provisions  intended  for  your  use, 
that  all  whose  services  could  be  dispensed  with  should  be  sent  back. 
Accordingly,  1  was  placed  in  charge  of  sixteen  quartermaster's  em- 
ployes and  ten  soldiers,  and  ordered  by  Lieutenant  R.  Saxlon  to  pro- 
ceed with  them  to  Fort  Vancouver. 

The  route  by  which  I  was  to  return  having  been  left  to  my  own  selec- 
tion, I  chose  the  one  crossing  the  Bitter  Root  or  St.  Mary's  mountains, 
known  as  the  Nez  Perces  trail,  believing  that  by  this  route  I  could  reach 
the  Dalles  in  less  time  than  by  either  the  route  across  the  Coeur  d'AJene 
mountains,  or  the  one  over  which  we  had  just  travelled. 

There  being  no  Indians  at  this  time  in  the  neighborhood  of  the  St 
Mary's  village,  I  was  unable  to  procure  a  guide.  I  learned,  however, 
from  Mr.  Frank  Owen,  that  his  brother  had  once  travelled  this  trail, 
and  that  though  much  worse,  it  was,  at  least,  one-third  shorter  than 
either  of  the  others.  Mr.  Owen  also  kindly  offered  to  accompany  and 
show  me  where  the  trail  entered  the  mountains. 

After  remaining  a  few  days  at  the  St.  Mary's  village  to  rest  our 
weary  animals  and  to  dry  some  beef  for  our  use,  we  set  out  on  the  4th 
of  September  without  a  guide,  -map,  or  compass,  and  with  but  twenty 
days'- rations,  to  find  dhr  way  back  by  an  unknown  route  to  the  Dalles. 

My  party  consisted  in  all  of  twenty-seven  men,  and  we  had  with  us 
fifty-nine  horses  and  one  mule.  The  most  of  our  horses  were  so  weak 
and  lame  as  to  be  totally  unfit  to  undertake  the  long  journey  through 
the  mountains. 

Our  course,  as  near  as  I  could  guess,  for  the  twp  days  after  leaxnng 
the  St.  Mary's  village,  was  nearly  south ;  passing  up  the  valley  of  the 
Bitter  Root,  and  following  that  stream  about  forty  miles,  the  trail  entered 
the  cailon  or  pass  in  the  mountains. 

The  country  through  whid^we  passed  was  moderately  rolling; 
about  one-fourth  being  covered  with  timber,  and  the  rest  prairie  or 
open  land.  The  soil  of  the  bottom  land  is  a  brownish  loam,  mixed 
with  sand  gravel ;  that  of  the  upland  contains  less  loam,  and  is  not  so 
rich,  though  yielding  an  abundance  of  good  grass. 

On  entering  the  mountains  on  the  third  day,  we  took  a  nearly  west 
course,  following  a  small  Indian  trail  which  led  through  a  deep  cafion 
up  the  Nez  Perces  fork  of  the  Bitter  Root  river,  crossing  and  recrossing 
it  very  often  during  the  day,  the  trail  winding  at  first  through  open 
timber,  which  gradually  became  thicker  aB^we  advanced  further  into 
the  mountains. 

This  stream,  I  was  informed  by  Mr.  F.  Owen,  is  the  principal  fork  of 
the  Bitter  Root ;  it  varies  in  width  from  three  to  six  yards,  seldom  ex- 
ceeding two  feet  in  depth.  Its  current  is  very  rapid,  and  like  all  moun- 
tain streams,  it  is  clear  and  cold. 
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After  following  up  this  stream  for  about  twenty-five  miles,  and  en- 
camping on  it  one  night,  we  commenced  the  ascent  of  the  mountains. 
The  trail  ascending  for  some  time  by  a  gentle  acclivity,  and  winding 
round  the  edge  of  a  precipice,  became,  as  we  continued  to  advance; 
more  steep— in  some  places  leading  us  across  narrow  shelves  of  rocks, 
and  at  others  over  a  loose  soil  of  sand  and  gravel,  making  it  diflScult 
and  dangerous  for  our  animals.  In  about  an  hour,  leaving  the  edge  of 
the  precipice,  we  continued  toiling  up  the  side  of  the  mountain,  and 
after  six  hours'  hard  climbing  reached  what  seemed  to  be  its  summit, 
but  was  in  fact  the  brink  or  a  deep  and  preciptious  ravine,  from  the 
bottom  of  which  rose  a  second  slope,  similar  to  the  one  we  had  just 
ascended.  We  descended  by  a  steep  and  rugged  path  to  the  foot  of 
this  ravine,  where  we  found  a  small  spring.  Stopping  here  about  an 
hour  to  rest  our  animals,  we  were  compelled,  for  want  of  grass,  and  in 
hopes  of  soon  finding  some,  to  set  out  again.  When  about  halfway  up 
this  slope,  night  commg  on,  we  were  unable  to  follow  the  trail,  and  fincl- 
iog  no  grass,  tied  up  our  animals  to  keep  them  from  straying  oflT  in 
search  of  it,  and  having  no  water  with  which  to  prepare  our  supper*, 
we  turned  in  without  it. 

The  next  morning  we  started  at  peep  of  day,  and  not  having  eaten 
anything  since  the  morning  before,  were  anxious*  soon  to  come  upon 
water,  intending  when  we  did  to  slop  and  get  breakfast.  Our  animals 
were  now  so  much  exhausted  from  the  fatigue  of  the  last  two  days, 
during  which  time  they  had  had  nothing  to  eat,  that  I  made  all  the  men 
dismount,  and  informed  them  that  they  would  have  to  walk  until  we 
got  out  of  the  mountains.  Our  road  this  day  was  similar  to  that 
travelled  the  day  before,  full  of  steep  ascents  and  yet  more  precipitous 
declivities,  and  much  obstructed  by  fallen  timber.  About  12  o'clock 
we  arrived  at  the  foot  of  a  deep  ravine,  from  the  side  of  which  issued  a 
sniall  spring,  and  finding  a  little  grass  in  the  vicinity,  I  concluded  to  en- 
camp here.  The  spring  was  so  small  that  we  had  to  dig  a  number 
of  little  wells  for  the  water  to  collect  in,  in  order  to  obtain  suflScient 
&r  ourselves  and  animals. 

Three  of  our  horses  gave  out  this  day  and  were  left  behind,  and 
many  of  the  others  were  so  much  used  up,  that  it  was  with  great  dif- 
ficulty that  we  got  them  into  camp. 

For  eight  days  more  we  continued  climbing  mountain  after  mountain, 
our  difficulties  increasing  as  we  proceeded ;  and  when  after  much  toil 
we  had  attained  the  summit  of  one  of  these  mountains,  it  was  only  to 
behold  another  of  still  greater  altitude  rising  in  advance  of  us,  and  so 
it  continued,  day  after  day,  until  we  began  to  think  that  there  was  no 
limit  to  them. 

These  mountains,  unlike  any  that  I  had  before  seen,  seemed  to  have 
no  dividing  ridge,  but  are  an  immense  mass  of  mountains,  broken  into 
conical  peaks  and  lateral  spurs,  and  all  thrown  together  and  piled 
one  upon  another  in  wildest  confusion. 

Owing  to  the  scarcity  of  grass  we  were  unable  to  make  regular 
camps — sometimes  stopping  three  or  four  times  during  a  day  to  allow 
our  animals  to  gather  the  thin  grass  on  the  sides  of  the  mountain,  and 
frequently  Incamping  at  night  without  either  water  or  grass. 
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We  suffered  a  good  deal  from  the  cold,  owing  to  the  sudden  tran- 
sition to  a  high  altitude.  For  several  days  we  had  to  contend  against 
rain,  hail  and  snow,  which,  by  making  the  road  muddy  and  slippery, 
kept  both  men  and  horses  on  a  continual  strain.  Often  the  roaa  was 
obstructed  with  large  pine  trees  which  had  fallen  and  lay  in  every 
direction  across  the  trail,  making  it  almost  impassable.  On  the  sum- 
mit of  two  of  the  mountains  we  found  snow  to  the  depth  of  three  or 
four  inches,  and  it  was  still  snowing  there,  while  in  descending  into  the 
valley  it  changed  into  sleet  and  rain.  At  last,  about  noon  on  the 
15th  of  September,  we  found  ourselves  on  the  summit  of  the  last 
mountain,  and  beheld  the  Nez  Perces  plains  spreading  but  in  smiling 
verdure  beneath  us.  The  contrast  between  these  vast  plains,  glim- 
mering with  reflected  sunshine,  and  the  cold  and  dreary  region  jfrom 
which  we  first  beheld  them,  inspired  us  with  fresh  energy ;  and,  for- 
getting our  fatigue,  we  hurried  down  the  mountain,  dragging  our  jaded 
animals  after  us,  hoping  soon  to  reach  its  base,  where  our  animals  would 
obtain  food  and  rest.  We  soon,  however,  discovered  that  our  hopes 
were  not  to  be  recdized  as  soon  as  we  had  imagined,  and  that  we  had 
still  a  long  distance  to  travel  before  reaching  the  plains. 

About  sundown  we  encamped  in  a  little  open  prairie  on  the  side  of 
the  mountain,  where  we  found  better  grass  tnan  our  animals  had  had 
since  leaving  the  St.  Mary's  valley.  There  being  no  water  here,  at 
dawn  of  day  we  were  again  on  the  march,  and,  after  travelling  about 
five  miles,  came  upon  a  small  stream  at  the  base  of  the  mountain. 
Bordering  on  the  stream  was  a  large  prairie  covered  with  a  luxuriant 
growth  of  bunch  grass.  Here  I  concluded  to  remain  a  few  days,  as 
our  animals  were  completely  worn  out  and  required  rest;  besides 
which,  private  Stevens,  a  soldier  attached  to  the  escort,  having  failed 
to  reach  camp  the  night  before,  I  wished  to  send  back  in  search  of 
him. 

This  man  had  not  been  seen  by  any  of  the  party  since  noon  the  day 
before,  and  I  feared  that  some  accident  had  happened  to  him.  1  there- 
fore, immediately  after  encamping,  sent  two  men  back  on  the  trail  to 
look  for  him. 

These  men  remained  out  all  night,  and  did  not  return  until  the  fol- 
lowing evening.  They  found  the  saddle  and  bridle  belonging  to  the 
lost  man  about  fifteen  miles  back  from  our  camp,  but  though  they  had 
built  fires  and  shouted,  and  fired  off  pistols  from  every  heiglit,  had  seen 
nothing  of  him.  They  said  that  it  nad  snowed  all  night,  and  that  in 
the  morning  it  was  so  deep  that  they  had  great  difficulty  in  keeping  on 
the  trail. 

In  some  places  the  snow  had  drifted,  and  was  two  and  three  feet 
deep.  They  had  gone  back  to  within  a  mile  of  the  summit  of  the 
mountain,  some  distance  beyond  where  the  man  had  been  last  seen. 
I  ^ent  parties  to  scour  round  the  base  of  the  mountains,  and  to  build 
fires,  in  order  to  attract  his  attention ;  but  after  two  days'  unsuccessftil 
search  I  was  compelled,  in  consequence  of  the  scarcity  of  provisions, 
(we  having  but  seven  days'  rations  left,)  to  give  him  up  for  lost,  and  to 
proceed  on  our  journey  vidthout  him.  ^ 

I  have  recently  learned,  this  man  after  wandering  several  dkyR  in 
the  mountains,  auring  wloicli  lime  Ioa  feet  and  hands  were  frozen, 
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9  way  to  the  plains,  where  he  was  discovered  and  taken  care 
DC  Nez  Perces  Indians,  who,  after  he  had  recovered  suflScient 
,  took  him  to  Fort  Dalles.  He  is  now  in  the  hospital  at  that 
i  has  not  yet  recovered  sufficiently  to  be  sent  to  duty. 
»ears,  from  his  statement,  that  his  horse  gave  out,  and  in  trying 
m  along  he  got  behind  the  train,  and  losing  the  trail  in  conse* 
)f  the  snow  which  covered  it,  became  bewildered,  and  was 

0  find  it  again. 

1  discovered  by  the  Indians  he  was  unable  to  walk,  and  in  a 
g  condition,  not  having  eaten  anything  for  fifteen  days  .but  a 
hicken,  which  he  killed  with  a  stick. 

le  morning  of  the  17th  we  started  again,  and  in  about  two 
me  upon  a  stream,  which  I  supposed  to  be  the  Kooskooskia  or 
iter.  This  stream,  where  we  crossed  it,  flows  with  a  rapid 
3ver  a  bed  of  pebbles,  and  is  about  twenty  yards  wide.  Ford- 
e  came  upon  a  deserted  Indian  camp.  Here  were  the  poles 
ded  lodges,  near  which  were  several  small  wardens  that  had 
Y  been  cultivated  this  season,  and  from  the  piles  of  hulls  which 
attered  about,  I  judged  that  peas  had  been  the  principal  crop 
I  them. 

rail,  which  we  had  followed  so  far,  here  became  broader  and 
into  two — one  following  down  the  Clearwater,  the  course  of 
t  this  place  seemed  to  be  nearly  north,  and  the  other  taking  off 
in  a  southwest  direction.  I  hesitated  for  a  few  moments,  not 
[  which  of  these  trails  to  take,  when  discovering  some  fresh 
f  horses  and  cattle  on  the  one  to  the  left,  and  the  course  of  this 
3eing  with  that  which  I  thought  we  ought  to  travel,  decided 
loosmg  it. 

iving  the  Clearwater,  we  wound  our  way  up  a  steep  hill,  and 
d  to  ascei^  by  a  series  of  gentle  ramps,  and  at  the  end  of 
renty  miles  came  to  the  top  of  a  ridge  running  in  a  direction 
parallel  to  that  stream.  Between  this  ridge  and  the  Clear- 
le  country,  with  the  exception  of  a  few  straggling  pines,  is  des- 
'  timber,  the  soil  of  which,  though  dry  and  sandy,  yields  an 
tee  of  fine  grass.  After  crossing  this  ndge,  until  we  struck  the 
ver,  we  travelled  through  a  beautiful  country,  alternating  with 
lirie  and  timber  land,  and  intersected  with  numerous  little  rivu- 
\  ing  in  width  from  two  to  six  feet.  The  soil  bordering  on  these 
is  a  dark  loam,  and  afibrded  fine  pasturage  for  our  animals, 
avelled  very  slowly,  not  over  fifteen  miles  a  day,  for  many  of 
ses  were  so  weak  that  they  faltered  and  staggered  as  they 

B  morning  of  the  20th  of  September  we  came  suddenly  in  sight 
5  river,  running  through  a  deep  chasm  with  perpendicular  sides 
ind  or  fifteen  hundred  feet  beiow  us ;  so  that  it  looked  like  an 
erable  stream. 

ving  along  the  edge  of  this  chasm  for  several  miles,  we  de- 
,  through  a  narrow  ravine  about  six  miles  in  length,  to  the 
>f  the  river,  which  we  struck  about  twenty  miles  above  the 
f  the  Clearwater.    Pursuing  our  course  along  lYie  iwex  fot  ^ 
»s,  we  came  to  an  Indian  hdgidi  which  waa  occuigivedVy^  ^Ji  ^di 
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Nez  Percfe  and  his  son.  These  were  the  first  persons  we  had  seen 
since  leaving  the  St.  Mary's  village.  Ascertaining  from  the  old  Indian 
that  it  was  impossible  to  follow  the  river  any  farther  on  this  side,  I 
engaged  him  to  cross  us  over  in  his  canoe,  and  to  accompany  us  as 
guide  to  Wallah- Wallah.  As  he  had  but  one  canoe,  it  was  not  until 
about  one  o'clock  on  the  following  day  that  we  succeeded  in  getting 
everything  safely  across.  Many  of  our  horses  were  so  weak  that  we 
had  to  swim  them  across  by  the  side  of  the  canoe. 

The  river  here  runs  with  a  rapid  current  through  a  deep  caflon  with 
perpendicular  sides,  and  is  upwards  of  three  hundred  yards  wide,  and 
as  clear  as  spring  water. 

For  two  days  and  a  half  we  followed  a  narrow  rocky  trail  down  the 
course  of  Snake  river.  Sometimes  coming  upon  rocky  bluffs,  rising 
perpendicularly  from  the  water,  we  would  wind  our  way  in  a  zigzag 
course  up  their  sides  ;  sometimes  passing  along  a  narrow  path,  with  a 
wall  of  rock  on  one  side,  and  a  yawning  precipice  on  the  other.  In 
crossing  one  of  these  narrow  ledges,  one  ot  our  pack-horses  losing  his 
foot-hold,  rolled  five  hundred  feet  down  a  precipice  and  was  instantly 
killed.  He  was  only  prevented  from  falUng  into  the  river  by  coming 
in  contact  with  a  large  rock. 

As  we  proceeded  down  the  river,  the  bluffs  on  either  side  became 
less  steep  and  rocky,  and  gradually  diminished  in  height. 

We  passed  several  lodges  of  Indfians  on  the  banks  of  the  river. 

About  thirty-five  miles  below  where  we  crossed  it,  our  trail  left  the 
river  and  followed  up  the  course  of  a  small  stream  for  six  or  eight 
miles.  Leaving  the  stream,  we  ascended  a  succession  of  hills,  and 
after  travelling  about  twenty  miles  over  a  rolling,  sandy  country,  (des- 
titute of  timber,  but  covered  with  a  luxuriant  growth  of  wild  sage,)  we 
descended  a  steep  hill,  at  the  foot  of  which  ran  the  Two  Canon  river. 
This  stream  flows  with  a  gentle  current,  and  is  aljjut  six  yards  wide 
and  two  feet  deep. 

Crossing  this  river,  our  trail  led  us  over  a  gently  undulating  country, 
and  at  the  end  of  about  twenty-five  miles  came  upon  a  small  creek, 
ten  or  twelve  feet  wide,  called  the  "Touchet."  FoUowmg  along  this 
creek  about  fifteen  miles,  we  left  it,  and  after  a  march  ot  fifteen  miles 
over  a  barren,  sandy  country,  reached  Fort  Wallah- Wallah  on  the 
27th  of  September. 

On  our  arrival  at  this  place  we  were  completely  out  of  provisions, 
and  for  seven  days  previous  had  been  living  on  half  rations.  I  obtained 
from  the  Hudson's  Bay^Company's  post  a  supply  suflScient  to  last  us 
to  the  Dalles. 

We  remained  at  Wallah- Wallah  two  days  to  jerk  some  beef,  and  to 
allow  our  animals  to  recruit  a  httle.  We  set  out  again,  and  taking  the 
Columbia  River  trail,  reached  Fort  Dalles  on  the  6th  of  October. 
Turning  over  the  public  animals  and  property  in  my  charge  to  the 
quartermaster  of  that  post,  I  took  river  transportation,  and  arrived  at 
Fort  Vancouver  on  the  10th  of  October. 

I  estimate  the  distance  from  the  St.  Mary's  village  to  Fort  Dalles, 

by  the  route  which  we  travelled,  to  be  between  450  and  600  miles. 

We  were  thirty-three  days  in  accomplishing  this  journey.    One-third 

of  this  time  our  route  was  ovei  batten^  rocky  mountains^  destitute  of 
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grass,  which  so  weakened  our  horses  and  wore  off  iheir  hoofs  (they 
being  unshod)  that  seventeen  of  them  gave  out,  and  being  unable  to 
travel,  were  abandoned.  Besides  these,  we  lost  seven  others — five  of 
which  strayed  away  or  were  stolen,  and  two  were  accidentally  killed; 
one  by  falling  down  a  precipice,  and  the  other,  getting  entangled  in  his 
picket-rope,  was  choked  to  death. 

The  distance  from  the  Bitter  Root  river  (across  the  mountains  by 
the  trail  which  we  travelled)  to  the  Clearwater  I  estimate  to  be  about 
one  hundred  and  thirty  miles. 

The  whole  country  from  the  St.  Mary's  village  to  the  Dalles,  with 
the  exception  of  a  few  valleys  on  the  Bitter  Root  and  between  the 
Clearwater  and  Snake  rivers,  is  a  barren,  sterile  desert,  without  a 
single  redeeming  property  to  recommend  it. 

In  conclusion,  1  have  to  state  that  I' received  no  instructions  to  make 
an  exploration  of  this  route,  and  as  I  took  no  interest  in  it,  and  kept  no 
notes,  I  am  unable  to  furnish  you  a  more  detailed  report  respecting  it. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

R.  MACFEELY, 
Second  Lieut,  ^th  Infantry 

Gov.  I.  I.  Stevens, 

In  charge  of  N.  P.  R.  R.  Exp,^  Olympian  Washington  Tenitory. 


G. 

NAVIGABILITY  OF  THE  COLUMBIA. 

23.  Rejwrt  of  Dr.  George  SucMey^  assistant  surgeon  United  States  army^ 
of  his  trip  in  a  canoe  from  Fort  Ouicuj  down  the  Bitter  Rooty  Clark's 
Jork,  and  Columbia  rivers^  to  Vancouver. 

Olympia,  Washington  Territory, 

December  19,  1853. 

Sir:  I  have  the  honor  to  submit  the  following  report  concerning 
my  operations  while  at  the  Flathead  village  of  St.  Mary's,  and  my 
subsequent  reconnhissance  of  the  Bitter  Root,  St.  Mary's,  Flathead  or 
Clark  and  Columbia  rivers,  agreeably  to  instructions  received  from 
you  dated  October  2  : 

I  had  considerable  difficulty  in  making  a  canoe  which  would  answer 
the  purpose.  A  skin-boat,  made  of  three  bullocks'  hides,  was  at  length 
constructed,  and  on  the  15th  of  the  same  month  I  embarked,  with  two 
white  men  and  an  Indian,  to  descend  the  Bitter  Root  river.  The  in- 
habitants at  St.  Mary's  were  entirely  unacquainted  with  the  nature  of 
the  river  and  its  capabilities  for  canoe  navigation,  no  boats  ever  having 
been  known  to  have  ascended  the  river  higher  than  the  Horse  Plain, 
just  below  the  junction  of  the  St.  Mary's  and  Pend  d'Oreille  rivers. 

My  trip  being  considered  so  hazardous,  I  was  obliged  to  proceed 
with  great  caution,  and  it  was  not  until  the  eleventh  day  that  I  reached 
the  latter  river.     On  the  25th  day  after  my  departure  from  St.  Mary's 
I  reached  the  Pend  d'Oreille  mission.     My  provisioua  WA  ^xtot^-^ 
18 


274  H.  Doc.  129. 

given  out,  but,  thanks  to  the  kindness  and  hospitality  of  the  good  mis- 
sionaries at  that  point,  my  stock  was  repleatehed.  Here  I  found  that 
the  skin-canoe  had  become  so  rotten  that  it  became  necessary,  in  case 
I  T^oceeded  further  by  water,  to  obtain  a  new  boat.  Owing  to  the 
nuscarriage  of  some  letters  of  instruction  which  had  been  sent  to  me 
from  you,  and  from  a  wrong  impression  on  the  minds  of  the  priests  to 
the  effect  that  they  had  heard  of  your  having  sent  positive  orders  to 
me  to  relinquish  the  trip,  I  was  reluctantly  compelled  to  take  horses 
and  proceed  to  Fort  Colville,  on  the  Columbia  river,  distant  sixty 
miles  by  land.  The  distance  by  the  river  may  be  a  little  more.  It  is 
my  opinion,  from  what  I  could  learn  by  observation  and  report,  that 
I  could  have  descended  the  Clark  river  to  that  point,  although,  of 
course,  I  should  have  been  obliged  to  use  great  caution,  as  nothing 
definite  is  known  bv  the  Indians,  or  others,  concerning  this  point  of  the 
river.  I  suppose  tnat  the  river  would  be  navigable  by  the  Indians  in 
their  canoes,  if  there  was  any  inducement  for  so  doing.  Their  hunt- 
ing-grounds lie  in  another  direction,  and  they  are  too  indolent  to 
travel  for  the  sake  of  exploring  or  for  pastime. 

On  the  thirteenth  of  November  I  arrived  at  Fort  Colville,  where  I 
obtained  further  supplies,  two  canoes  and  three  Indians. 

On  the  seventeenth  I  again  embarked,  reaching  Fort  Vancouver  on 
the  sixth  of  December.  On  the  route  I  stopped  at  Fort  Okanagan, 
Fort  Wallah- Wallah,  the  Dalles,  and  the  Cascades,  and  obtained  such 
supplies  as  I  needed.  The  time  occupied  in  making  the  whole  dis- 
tance was  fifty-three  days,  or  two  days  less  than  was  occupied  by  the 
main  train,  under  Lieut.  Donelson,  between  the  same  points.  The 
running  time,  exclusive  of  stops,  was  two  hundred  and  eighty-five  and 
a  half  hours,  and  the  distance,  (approximate,)  as  measured  by  the 
course  of  the  rivers,  including  the  greater  and  lesser  bends,  was 
one  thousand  and  forty-nine  miles.  This  will  give  the  average  speed 
of  3.674  miles  per  hour.  There  were  but  three  portages  on  the  whole 
route  of  any  magnitude.  One  of  thirteen  hundred  paces  on  the  Clark 
river,  above  Lake  Pend  d'Orielle;  one  on  the  Columbia,  at  the  Dalles, 
of  eight  hundred  paces ;  and,  lastly,  one  at  the  Cascades  of  one  and 
a  half  mile  in  length.  On  the  latter  I  made  use  of  the  wooden  railway 
to  convey  the  canoes  and  their  loads.  It  should  be  born  in  mind  that 
this  passage  was  made  at  the  lowest  stage  of  water,  when  the  current 
was  proportionately  feeble. 

The  Bitter  Boot  river  was  quite  shallow  in  many  places,  and  my 
canoe,  which,  when  loaded,  drew  about  ten  inches  of  water,  had  fre- 
quently to  be  lightened.  After  reaching  the  St.  Mary's — formed  by 
the  junction  of  the  last-named  river  and  the  Hell  Gate  river — I  always 
had  sufficient  depth  of  water.  About  sixty  miles  (by  the  river)  below 
the  mouth  of  the  Hell  Gate  the  mountains  approach  very  closely  to 
the  bed  of  the  stream,  rendering  its  current  very  swift,  and  abound- 
ing in  rapids.  Further  down  it  is  more  straight,  with  large  flats  on 
one  or  both  sides;  channel  deeper  and  current  more  sluggish. 

At  a  point  about  sixty  miles  above  the  Pend  d'Oreille  mission,  (of  St. 
Ignatius,)  in  the  Pend  d'Oreille  or  Kalispelm  lake,  formed  by  a  dilata- 
tion of  the  river,  it  is  a  beautiful  sheet  ofwater,  about  forty-five  miles  in 
length;  below  it  the  river  is  sluggish  and  wide  for  some  twenty-six 
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miles,  where  rapids  are  again  encountered  during  low  wat^.  From  a 
point  nine  miles  above  the  lake  to  these  rapi£,  a  distance  of  about 
eighty  miles,  steamboats  drawing  from  twenty  to  twenty-four  inches 
coulcf  readily  ascend.  In  higher  water,  of  course,  the  distance  would 
be  lengthened.  There  would  be  but  one  bad  obstacle  between  the 
Cabinet  (twenty-five  miles  above  Lake  Pend  d'Oreille)  and  a  point  tea 
miles  below  the  mission,  a  distance  of  one  hundred  and  forty  miles. 
The  obstacle  alluded  to  is  where  the  river  is  divided  by  rocky  islands, 
with  a  &11  of  six  and  a  half  feet  on  each  side.  At  this  point  a  lock 
might  readily  be  constructed.  The  Hudson  Bay  Company's  large 
freight-boats  are  in  the  habit  of  ascending  from  the  lower  end  of  Pend 
d'Oreille  lake  to  the  Horse  Plains,  a  distance  of  about  one  hundred  and 
thirty-five  miles.  This  involves  two  portaees.  On  the  Columbia, 
between  the  mouths  of  the  Spokane  and  Deschutes  rivers,  a  distance  of 
about  three  hundred  and  fifty  miles,  there  are  but  three  bad  obstacles 
to  navigation  for  steamboats  drawing  Scorn  twenty  to  thirty  inches. 
The  principal  of  these  are  the  Priest  and  Buckland  rapids.  These 
might  probably  be  locked,  or  so  modified  by  art  as  to  render  them  pass- 
able by  steamboats  or  other  craft.  The  mouth  of  the  Deschutes  river 
is  about  eight  miles  above  the  present  steamboat  landing  at  the  Dalles. 
1  have  dwelt  on  these  particulars,  knowing  how  important  they  will 
prove  in  relation  to  questions  of  railroad  construction  and  the  transpor- 
tation of  supphes.  From  the  Horse  Plains  before  spoken  of,  the  rivers 
to  far  a$  I  examined  it^  would  be  excellent  for  rafting  purposes.  Tim- 
ber in  this  manner  could  be  transported  a  great  distance.  Above  this, 
to  the  St.  Mary's  village,  I  cannot  give  a  decided  opinion  in  its  favor, 
but  I  am  inclined  to  the  opinion  that  rafts  might  be  run — ^at  any  rate, 
logs  could  be  readily  driven  down  the  current  from  an  immense 
distance. 

While  on  the  subject  of  timber ^  I  will  briefly  allude  to  its  quantity 
and  (j^ality.  Along  the  Bitter  Root  and  Hell  Gate  rivers,  and  the 
mountains  in  their  vicinity,  the  red  pine  and  the  larch,  favorite  trees 
in  ship- building,  are  found  in  great  quantities.  Further  down  these 
streams  we  find,  in  addition,  cypress,  cedar,  hemlock,  spruce,  and 
fir,  besides  several  hard-wood  trees.  The  timber  country  extends  from 
the  main  range  of  the  Rocky  mountains  to  a  point  about  eighty  miles 
below  Fort  Colville;  from  thence  to  the  Dalles  there  is  no  timber. 
At  the  Dalles  it  again  appears,  antl  trees  of  many  descriptions,  and 
frequently  of  enormous  size,  are  found  thickly  covering  the  valleys  and 
surrounding  hills.  Good  building-stone  is  found  along  nearly  the  whole 
route.  There  are  a  few  pieces  of  excellent  land  along  these  rivers; 
tiieir  waters  are  clear  and  beautiful,  and  filled  with  thousands  of  fish 
of  the  difierent  species  of  the  salmon  family.  The  country  above  the 
Dalles  is  remarkably  healthy,  (see  medical  report.)  The  St.  Mary's 
valley,  so  called  after  the  Roman  Catholic  mission  which  was  here  es- 
tablished, is  situated  between  the  Rocky  and  Bitter  Root  ranges  of 
mountains.  The  valley  at  Fort  Owen  (on  the  site  of  the  former  mis- 
sion) is  about  twelve  miles  wide.  It  is  very  fertile,  watered  by  cool, 
sparkling  brooks,  and  surrounded  by  lofty  and  picturesque  mouulaixvsi* 
It  is  inhabited  by  the  Flathead  orSelish  Indians.  How  iVveY  oVAame^L 
the  name  of  Flatbeads  I  am  tumble  to  say,  as  the  c\ia\iOia  oV  ¥l^\Xexi\xv^ 
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children's  heads  is  not  practised  by  them.  The  men  are  rather  below 
the  average  size,  but  they  are  well-knit,  muscular,  and  good-looking. 
Although  professedly  Roman  Catholics,  they  still  keep  up  their  aborigi- 
nal mode  of  dress,  and  many  of  their  old  customs.  They  are  remark- 
ably honest,  good-natured,  and  amiable.  On  account  of  the  depreda- 
tions and  constant  aggressions  made  upon  them  by  the  Blackfeet,  and 
their  own  migratory  habits,  it  was  found  inadvisable  to  keep  up  the 
mission  among  them.  It  was  accordingly  abandoned  three  years  ago; 
they  still  remember  the  good  teachings  of  the  missionaries,  as  evinced 
by  their  honesty  and  chastity.  Although  few  in  number,  they  are  very 
brave,  and  invariably  attack  the  Blackfeet  when  they  meet.  The  cus- 
tom of  scalping  dead  enemies  is  abandoned  by  them.  Owing  to  the 
incursions  of  the  Blackfeet,  who  steal  their  horses,  they  have  but  few 
good,  animals  left — so  Jew,  that  some  are  prevented  from  buffalo  hunting 
in  consequence.  They  raise  some  wheat  and  potatoes,  but  depend 
principally  on  the  chase  for  subsistence.  They  have  quite  a  large 
number  of  cattle;  these  they  corral  at  night  to  prevent  them  from  being 
killed  by  the  Blackfeet.  The  latter  Indians  do  not  steal  cattle  as  they 
do  horses,  butiill  them  out  of  malice.  The  brothers  Owen  purchased 
the  mission  buildings  of  the  priests,  and  established  a  private  trading- 
post.  This  is  called  Fort  Owen.  It  is  surrounded  by  the  Flathead 
village,  numbering  sixteen  wooden  houses.  The  soil  of  the  valley  is 
exceedingly  fertile.  Cattle  do  not  generally  require  foddering  in  the 
winter,  the  snows  are  so  light.  All  the  numerous  streams  abound  in 
fine  trout.  Grouse  in  the  valleys  and  on  the  mountains,  bear,  deer, 
elk,  beaver,  and  mountain  sheep  are  abundant.  Buffalo  were  formerly 
in  great  numbers  in  this  vallqy,  as  attested  by  the  number  of  skulls 
seen  and  by  the  reports  of  the  inhabitants.  For  a  number  of  years 
past  none  had  been  seen  west  of  the  mountains ;  but,  singular  to  relate, 
a  buffalo  bull  was  killed  at  the  mouth  of  the  Pend  d'Oreille  river  on  the 
day  I  passed  it.  The  Indians  were  in  great  joy  at  this,  supposing  that 
the  buffalo  were  commg  back  among  them.  In  addition  to  the  fore- 
going, I  collected  considerable  information  respecting  the  missions,  and 
the  past  and  present  condition  of  the  Indian  tribes  on  my  route.  Much 
of  this  is  contained  in  my  journal,  from  which  I  take  the  following  ex- 
tracts : 
/  November  6, 1S53. — Thirty-two  miles  below  lake  Kalispelm.  To-day, 
after  paddling  ten  miles  along  the  river,  which  is  here  about  three- 
fourths  of  a  mile  wide,  we  got  intaswifter  water  and  a  quick  succession 
of  rapids.  The  nineteenth  mile  brought  us  to  our  last  portage  this  side 
of  the  Mission  of  St.  Ignatius,  (R.  C.)  Here  an  island  blocks  up  and 
dams  the  river,  which  relieves  itself  on  both  sides  of  the  island  by  a 
cascade  of  about  six  and  a  half  feet  perpendicular  fall.  In  the  mid- 
dle of  the  island  is  a  cleft,  now  dry,  which  becomes  a  third  channel  in 
high  water.  Below  the  island  a  bay  makes  in  to  within  thirty  feet  of 
the  water  on  its  upper  side.  Over  this  thirty  feet  of  rock  we  made  a 
portage  of  our  stuff,  and  dragged  our  boat  across.  I  learn  that  about 
thirty-five  miles  to  the  north  there  is  a' beautiful  sheet  of  water  called 
Lake  Rootham.  It  is  about  the  same  size  as  Lake  Kalispelm,  and  like 
kf  beautifully  clear,  and  surrounded  by  lofty  mountains,  but  surpasses 
tbe  latter  in  beauty  by  the  greai  number  of  small  islands  it  contains. 
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The  outlet  of  the  lake  enters  Clark  river  about  five  miles  above  ihe  fall. 
From  Lake  Rootham  a  mountain  ridge  runs  south-southwest  to  the  Spo- 
kane country,  a  distance  of  about  seventy  miles.  The  river  and  ridge 
intersect  at  the  fall,  the  island  between  being  wrought  into  its  present 
shape  by  the  continual  action  of  the  water.  According  to  the  accounts 
o(»  Indians  and  hunters,  with  the  ^ngle  exception  of  the  break  in  its 
continuity,  produced  by  the  river  at  this  point,  the  summit  presents  an 
almost  dead  level,  and  would  offer  many  advantages  in  this  respect  for 
a  trail  or  a  wagon-road.  This  range  is  much  lower  than  the  others  in 
its  neighborhood,  and  is  fi:'ee  from  snow  in  the  summer.  The  occur- 
rence of  a  natural  level  for  a  distance  of  seventy  miles  may,  in  future, 
be  turned  to  great  advantage.  The  fall  on  Clark  river,  in  all  proba- 
bility, affords  one  of  the  best  natural  sites  for  manufacturing  and  milling 
pur{)oses  that  can  be  found  anywhere.  The  island  not  only  forms  a 
mill-site  of  incalculable  v water  power,  but  it  affords  an  unyielding  and 
safe  foundation,  secure  from  dama^-e  during  the  highest  freshet.  In 
the  neighborhood  of  the  fall  there  is  but  little  land  suitable  for  cultiva- 
tion. The  soil  on  the  craggy  hill-sides  is  thin,  and  at  present  covered 
with  a  dense  growth  of  heavy  timber.  After  making  the  portages,  we 
proceeded  two  and  a  half  miles  down  the  river  and  encamped  for 
the  night, 

November  7. — Made  an  early  start.  Paddled  nine  hours.  At  dusk 
we  encamped  with  some  Indians,  on  the  left  bank  of  the  river,  about 
halt  a  mile  above  the  outlet  of  Lake  Debeoy.  There  are  four  lodges  at 
this  place,  all  built  after  the  fashion  of  the  Sioux  lodges,  with  the  single 
difference  that  they  are  covered  by  mats  of  reeds  instead  of  skins. 
These  mats  are  made  of  rushes  laid  parallel  and  fastened  together  at 
the  ends.  For  convenience  in  travelhng,  the  mats  are  rolled  into  cylin- 
drical bundles,  and  are  thus  easily  carried  in  canoes.  Our  breakfast 
and  lunch  to-day  consisted  of  camas  roots  and  dried  berries,  a  little 
flour  and  hard  bread  crumbs  (our  last)  being  sprinkled  in  to  thicken 
the  compound,  thus  making  a  somewhat  palatable  compound,  or  mush, 
or  gruel.  This, fills  up  the  stomach,  but  does  not  allay  hunger.  Our 
provisions  are  out,  the  ground  is  covered  with  snow,  and  the  sky  ob- 
scured by  clouds.  The  weather  is  excessively  cold.  Our  tent  is  wet, 
as  indeed  it  has  been  for  a  week  or  more.  Our  robes  and  some  of  our 
blankets  are  in  the  same  condition ;  and,  on  the  whole,  our  situation  is 
quite  uncomfortable.  Under  these  circumstances,  I  concluded  to  lodge 
all  night  with  the  Indians.  Our  hungry  stomachs  were  quite  willing 
to  partake  of  any  hospitality  they  might  offer  in  the  shape  of  food. 
With  these  feelings,  I  entered  the  lodge  of  All-ol-sturgh,  the  head  of 
the  encampment.  The  other  lodges  are  principally  occupied  by  his 
children  and  grandchildren.  They  provided  us  with  dried  camas 
and  berries,  also  a  piece  of  raw  tallow,  which  tasted  very  good. 
Shortly  after  our  entrance,  All-ol-slurgh  rang  a  Uitle  bell ;  directly  the 
lodge  was  filled  with  the  inhabitants  of  the  camp,  men,  women,  and 
children,  who  immediately  got  upon  their  knees,  and  repeated,  or 
rather  chanted,  a  long  prayer,  in  their  own  language,  to  the  Creator. 
The  repetition  of  a  few  pious  sentences,  an  invocation,  and  a  hymn, 
closed  the  exercises.  In  these  the  squaws  took  as  active  a  part  as  the 
inen.     The  promptness,  fervency,  and  earnestness  all  aVuywvivi,  ^^^ 
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pleasing  to  contemplate.  These  prayers,  &c.,  have  been  taught  them 
by  their  kind  missionary  and  friend,  the  much-loved  Father  Hoecken, 
(S.  J.)  He  is  stationed  at  the  Mission  of  St.  Ignatius,  from  which  we 
are,  I  hope,  but  a  few  miles  distant.  The  participation  of  the  squaws 
in  the  exercises,  and  the  apparent  footing  of  equality  between  them  and 
the  men,  so  much  unlike  tneir  condition  in  oth^r  savage  tribes,  appear 
retnarkable. 

November  8. — ^We  ate  some  more  dried  berries  and  some  dried  fish 
for  breakfast,  and,  after  making  our  Indian  friends  some  presents, 
pushed  off  in  our  canoe  for  the  mission,  which  we  reached  after  pad- 
dling seven  miles.  I  walked  up  to  the  door  of  the  mission-house, 
knocked  and  entered.  I  was  met  by  the  reverend  superior  of  the 
mission.  Father  Hoecken,  who,  in  a  truly  benevolent  and  pleasing 
manner,  said  "walk  in,  you  are  welcome;  we  are  glad  to  see  the  face 
of  a  white  man."  I  introduced  myself  and  the  men,  and  stated  that  I 
had  come  all  the  way  from  St.  Mary's  by  water,  after  a  journey,  or 
rather  voyage,  of  twenty-five  days ;  that  I  was  out  of  provisions  and 
tired.  He  bade  us  welcome,  had  our  things  brought  up  from  the  boat, 
an  excellent  dinner  prepared  for  us,  and  a  nice  room  to  sleep  in,  and 
treated  us  with  the  coraiality  and  kindness  of  a  christian  and  a  gentle- 
man. In  these  kindnesses,  the  Reverend  Father  Mennettree,  and  the  lay- 
brother,  Mr.  Mageau,  cordially  took  part — all  uniting  in  their  endeavors 
to  render  us  comfortable  and  make  us  feel  at  home.  From  the  Rever- 
end Mr.  Hoecken  I  have  the  following  particulars  concerning  the  mis- 
sion and  the  condition  of  the  inhabitants  in  its  vicinity :  The  mission 
was  established  nine  years  ago ;  the  whole  country  at  that  time  beii^ 
a  vast  wilderness.  Its  inhabitants  were  the  Kalispelms.  They  lived 
mostly  from  the  Pend  d'Oreille,  or  Kalispelm  lake,  down  the  Clark 
river,  to  this  point;  they  speak  nearly  the  same  language  aS;the  Flat- 
head, or  Selish  Indians.  Another  mission  (St.  Mary's)  was  at  the 
same  time  opened  among  the  last-mentioned  tribe.  Between  these 
two,  in  the  vicinity  of  the  Horse  and  Camas  plains,  on  the  Clark  river, 
another  band,  calling  themselves  Kahspelms,  has  since  been  formed, 
of  which  Ambrose  is  the  chief;  this  band  consists  of  a  number  of  float- 
ing and  wandering  families,  composed  of  Spokanes,  Kalispelms 
proper,  and  Flatheads,  who,  having  intermarried,  have  formed  a  habit 
of  sojourning  at  this  locaUty  during  their  annual  migrations  to  and  from 
the  buffalo  hunting-grounds.  In  all,  the  two  bands  of  Kalispelms 
number  about  one  hundred  lodges — say  sixty  of  the  Kalispelms 
proper,  or  those  who  recognise  Victor  as  their  chief,  and  have  their 
headquarters  at  the  mission,  and  about  forty  of  the  new  band  ah-eady 
alluded  to,  who  look  up  to  Ambrose,  and  who  live  above  Lake  Pend 
d'Oreille.  The  Flatheads  number  about  forty-five  lodges.  These  are 
not  all  inhabited  by  Flatheads,  there  being  but  very  few  pure  Flat- 
heads  left,  the  race  having  been  almost  exterminated  by  the  Blackfeet 
The  mass  of  the  nation  now  consists  of  Kalispelms,  Spokanes,  Nea 
Perces,  and  Iroquois,  who  have  come  among  them,  together  with  their 
descendants.  Pierre  Baptiste,  the  old  Iroquois  at  Fort  Owen,  thbks 
that  there  are  about  sixty  lodges  among  the  Flatheads,  but  says  that 
many  of  them  are  only  inhabited  by  old  women  (widows)  and  their 
daughters.    For  the  first  two  -jeai^  \he  missionaries  lived  in  skin 
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lodges,  accompanying  the  natives  on  their  periodical  hunts  and  vi 
to  their  fishing-grounds,  &c.    During  this  time  they  found  it  very  h 
to  live.     Their  food  consisted  principally  of  camas  roots  and  dn 
berries,  which  at  best  contain  but  very  little  real  nourishment.     Th 
raised  some  wheat,  which  they  boiled  in  the  beard  for  fear  of  waste« 
parching  some  of  the  grains  to  make  a  substitute  for  coffee.    After  thi 
they  slowly,  but  steadily,  year  by  year  increased  in  welfare.    Eac 
year  added  a  small  piece  to  their  tillable  ground.     They  then  obtain© 
pigs,  poultry,  cattle,  horses,  agr Cultural  implements,  and  tools.    Thei 
supphes  of  tools,  seeds,  groceries,  clothing,  &c.,  are  shipped  direci 
from  Europe  to  the  Columbia  river.     There  are  two  lay-Drethren  at- 
tached to  the  mission.    One  of  these.  Brother  Francis,  is  a  perfect 
jack  of  all  trades.    He  is  by  turns  a  carpenter,  blacksmith,  gunsmith, 
and  tinman — in  each  of  which  he  is  a  good  workman.     The  other, 
Brother  Mageau,  superintends  the  farming  operations.     They  both 
worked  hard  in  bringing  the  mission  to  its  present  state  of  perfection, 
building  successively  a  windmill,  blacksmith  and  carpenter's  shops, 
bams,  cow-sheds,  &c.,  besides  an  excellent  chapel,  in  addition  to  a 
large    dwelling-house   of  hewn  timber  for  the  missionaries.      The 
church  is  quite  large,  and  is  tastefully  and  even  beautifully  decorated. 
I  was  shown  the  handsomely-carved  and  gilded  altar,  tne  statue  of 
"Our  Mother,"  brazen  crosses  and  rich  bronzed  fonts;  work  which,  at 
sight,  appears  so  well  executed  as  to  lead  one  to  suppose  that  they  all 
must  have  been  imported.    But  no;  they  are  the  result  of  the  patient 
labor  and  ingenuity  of  the  devoted  missionaries,  and  work  which  is 
at  the  same  time  rich,  substantial,  and  beautiful.     Works  of  ornament 
are  not  their  only  deeds.     A  grindstone,  hewn  out  of  the  native  rock, 
and  moulded  by  the  same  hand  which  made  the  chisel  which  wrought 
it;  tin- ware,  a  blacksmith's  shop  bellows,  ploughshares,  bricks  for  their 
fhimneys,  their  own  tobacco-pipes,  turned  with  the  lathe  out  of  wood 
|nd  lined  with  tin — all  have  oeen  made  by  their  industry.    In  house- 
jpld  economy  they  are  not  excelled.     They  make  their  own  soap, 
findles,  vinegar,  &c. ;  and  it  is  both  interesting  and  amusing  to  listen 
\  the  account  of  their  plans,  shifts,  and  turns,  in  overcoming  obstacles 
Itheir  first  attempts,  their  repeated  failures,  and  their  final  triumphs, 
■e  present  condition  of  the  mission  is  as  follows:   Buildings — ^the 
pse,  a  good,  substantial,  comfortable  edifice;  the  chapel,  a  building 
Bciently  large  to  accommodate  the  whole  Kalispelm  nation ;  a  small 
fding  is  attached  to  the  dwelling-house— it  contains  a  couple  of  sleep- 
^oms  and  a  workshop,  a  blacksmith's  shop,  and  a  store-room  for 

rtives.     These  are  all  built  of  square  or  hewn  timber.     Besides 
there  are  a  number  of  smaller  outbuildings,  built  of  logs,  for  the 
hpmodation  of  their  horses  and  cattle  durmg  the  winter,  and  an 
lent  root-house.     The  mission  farm  consists  of  about  one  hundred 
|xty  acres  of  cleared  land.    Wheat,  (spring,)  barley,  onions,  cab- 
arsnips,  peas,  beets,  potatoes,  and  carrots,  are  its  principal  pro- 
The  Indians  are  especially  fond  of  carrots.    Father  HoecKcn 
tiat  if  the  children  see  carrots  growing  they  must  eat  some. 
B,  '*I  must  shut  my  eyes  to  the  theft,  because  they  cannot^  caxvMxK 
he  temptation."    Anything  else  than  carrots  lYieUxxXe  cxeaXxxx^^ 
\    The  Indians  are  very  fond  of  peas  and  cab\)agp^\>vyx\>^^^^i 
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and  particularly  onions,  they  dislike.  The  other  productions  of  the 
.  farm  are  cattle,  hogs,  poultry,  butter,  and  cheese.  Around  the  raissbn 
buildings  are  the  houses  of  the  natives.  These  are  built  of  logs  and 
hewn  timber,  and  are  sixteen  in  number.  There  are,  also,  quite  a 
number  of  mat  and  skin  lodges.  Although  the  tribe  is  emphatically 
a  wandering  tribe,  yet  the  mission  and  its  vicinity  is  looked  upon  as 
headquarters.  Until  farms  are  cleared  and  properly  cultivated  by 
these  Indians,  their  wandering  habits  must  necessarily  continue. 
Their  migrations  do  not  generally  extend  over  a  tract  of  country  of  more 
than  one  hundred  miles  square.  The  journeys  are  performed  with  horses 
and  canoes.  Many  individuals  of  the  nation  prefer  to  use  canoes 
entirely;  these  are  made  of  the  inner  thin  bark  of  the  white  pine, 
spread  over  red-cedar  hoops,  sewed  with  spruce  roots,  in  the  manner 
of  the  birch  canoes  of  the  Chippewas  and  otner  eastern  Indians.  The 
white-pine  bark  is  a  very  good  substitute  for  birch,  but  has  the  disad- 
vantage of  being  more  brittle  in  cold  weather.  These  canoes  are  also 
shaped  somewhat  differently,  not  being  turned  up  at  the  ends  like  those 
of  the  Chippewas. 

Just  above  Lake  Pend  d'Oreille  the  Clark  river  divides  into  three 
streams,  which  again  unite,  thus  forming  two  or  three  large  islands. 
One  of  these  streams  is  wide,  shallow,  and  swift.  Here  •  the  Indians 
annually  construct  a  fence,  which  reaches  across  the  stream,  and  guides 
the  fish  into  a  wier  or  rack,  where  they  are  caught  in  great  numbers. 
To  the  natives  this  is  a  place  of  great  resort.  To  Lake  Rootham,  long 
celebrated  for  the  superior  quality  and  the  vast  numbers  of  its  beaver, 
they  go  to  catch  the  latter  animal  and  to  hunt  deer.  To  other  places  they 
go  to  hunt  deer  alone  ;  others  to  cut  flag  and  rushes  for  mats,  and  still 
again  to  others  to  hunt  bear.  The  old  method  of  cooking  fish  in  bowls 
of  wicker  or  basket  work,  heating  the  water  by  hot  stones,  is  still  occa^ 
sionally  practised  ;  although  the  operation  is  not  very  cleanly,  it  is  still 
very  rapid,  and  the  fish  thus  cooked  have  an  excellent  flavor.  In 
summer  the  Indians  live  principally  on  fish,  which  they  catch  not  only 
by  wicrs  and  fish-traps,  out  by  the  hook  and  line  and  by  spearing. 
They  also  collect  camas  and  bitter  roots,  and  a  berry,  called  in  some 
ot  the  eastern  States  the  sugar-berry  or  sugar-pear.  These  they  dry 
separately,  and  also  in  cakes,  with  moss,  for  winter  use.  This  food 
affords  nourishment  merely  sufficient  to  sustain  life.  In  the  autumn,  in 
addition  to  hunting  venison  and  bear,  they  dry  meat  and  fish  for  winter 
use.  When  the  severe  cold  weather  has  fairly  set  in,  the  whole  band 
moves  to  some  noted  venison  hunting-ground,  where,  during  the  heavy 
snows,  the  deer  cannot  escape,  and  are  readily  pursued  and  killed  with 
clubs. 

They  hunt  over  the  whole  section  so  thoroughly  as  entirely  to  ex- 
terminate these  animals  in  that  locality,  leaving  none  to  breed.  In 
this  way  they  have  destroyed  the  deer  entirely  in  all  but  two  or  three 
places.  To  each  of  them  they  will  proceed  during  the  coming  and  one 
or  two  subsequent  winters ;  the  deer  will  then  g.11  be  destroyed,  leaving 
the  inhabitants  no  dependence,  unless  by  that  time  they  shall  have  suf- 
ficient land  under  cultivation  to  support  them  ;  otherwise,  there  will  be 
a  great  deal  of  suffering  among  these  people.  Last  winter  they  killed 
eight  /iundred  deer ;  these  were  bvil  just  sufficient  for  their  wants.   The 
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Indians  say  thai  in  old  times  there  were  but  very  few  deer  ;  latterly 
they  became  much  more  plentiful.  About  six  years  ago  there  was  a 
very  severe  winter  and  a  very  heavy  fall  of  snow.  The  Indians  wan- 
tonly slaughtered  many  thousands  of  these  animals,  most  of  which 
were  so  poor  as  almost  to  be  reduced  to  skin  and  bone,  and  for  the 
most  part  unfit  for  food.  The  same  winter  many  deer  died  from  cold 
and  starvation.  As  the  deer  are  easily  killed  during  a  heavy  fall  of 
snow,  the  Indians  are  in  the  habit  of  praying  for  the  latter  as  a  great 
blessing.  The  following  is  a  short  account  of  the  operations  of  the 
missionaries  :  They  came  among  these  Indians  about  nine  years  ago, 
and  found  them  to  be  a  poor,  miserable,  half-starved  race,  with  an  in- 
sufficiency of  food  and  nearly  naked,  living  upon  fish,  camas  and  other 
roots,  and,  at  the  last  extremity,  upon  the  pine-tree  moss.  They  (the 
Indians)  were  in  utter  misery  and  want — in  want  of  everything.  Their 
whole  time  was  occupied  in  providing  for  their  bellies,  which  were 
rarely  full.  They  were  of  a  peaceable  disposition,  brave,  good-tem- 
pered, and  willing  to  work.  Of  spiritual  things  they  were  utterly 
ignorant.  Unlike  the  Indians  east  of  the  mountains,  they  had  no  idea 
of  a  future  state  or  of  a  Great  Spirit ;  neither  had  they  any  idea  of  a 
soul.  In  fact,  they  had  not  words  in  their  language  to  express  such 
ideas.  They  considered  themselves  to  be  animals  nearly  allied  to  the 
beaver,  but  greater  than  the  beaver — and  why?  Because,  they  said, 
*'the  beaver  Wailds  houses  like  us,  and  he  is  very  cunning,  too;  but  we 
can  catch  the  beaver  and"  he  cannot  catch  us — ^therefore,  we  are  greater 
than  he."  They  thought  when  they  died  that  was  the  last  of  them. 
While  thus  ignorant,  it  was  not  uncommon  for  them  to  bury  the  very 
old  and  very  young  alive,  because  they  said  **  these  cannot  take  care 
of  themselves,  and  we  cannot  take  care  of  them,  and  they  had  better 
die."  The  missionaries  had  an  arduous  labor  before  them.  They 
commenced  by  gaining  the  good  will  of  the  inhabitants  by  means  of 
small  presents,  and  by  the  betrayal  of  great  interest  in  their  welfare  in 
attendance  upon  the  sick,  and,  as  they  prospered,  by  giving  the  poor 
creatures  food,  seeds,  and  instructions  as  to  farming.  The  Indians 
could  not  help  seeing  that  no  hopes  of  temporal  or  personal  benefit  in- 
duced the  missionaries  thus  to  labor  among  them.  The  missionary  told 
them  that  they  had  a  Creator,  and  that  he  was  good;  he  told  them  of 
their  Saviour,  and  of  the  manner  of  addressing  Him  by  prayer.  To  this 
they  Hstened  and  believed.  The  name  they  gave  the  Creator,  in  their 
own  language,  is  the  "One  who  made  himself." 

Of  the  soul  they  had  no  conception.  In  the  beginning  the  priests 
were  obliged  to  depend  upon  the  imperfect  translations  of  half-breed, 
interpreters.  The  word  "soul"  was  singularly  translated  to  the  In- 
dians, by  one  of  these  telling  them  that  they  had  a  gut  that  never  rot- 
led,  and  that  this  was  their  living  principle  or  soul.  The  chief  of  the 
tribe  became  converted,  and  was  baptized  Loyola;  the  mass  of  the 
tribe  followed  their  leader.  They  now  almost  all  pray,  and  have  de- 
votional exercises  in  their  families,  and  seem  in  a  fair  way  for  further 
advancement.  To  show  you  the  good  sense,  foresight,  and  benevolence 
of  the  priests,  I  will  relate  a  short  conversation  I  had  with  Father  Hoec- 
ken,  who  is  the  superior  of  the  mission  and  has  been  among  the  people 
from  the  first.  Says  he:  "Doctor,  you  will  scarcely  believe  it^sucrouudeA 
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by  water  as  we  are,  we  often  have  difficulty  in  getting  fish  even  for  our 
Friday  dinner/'  I  replied  jokingly:  "I  suppose,  father,  that  the  In- 
dians find  no  difficulty  in  observinff  a  fast  on  Friday."  He  answered 
immediately:  "I  never  spoke  to  them  about  it;  it  would  not  do.  Poor 
creatures !  they  fast  too  much  as  it  is,  and  it  is  not  necessary  for  them 
to  fast  more."  The  people  look  up  to  the  father  and  love  him.  They 
say  that  if  the  father  should  go  away  they  would  die.  Before  the  ad- 
vent of  the  missionaries,  the  inhabitants,  although  totally  destitute  of 
religious  ideas,  still  believed  that  evil  and  bad  luck  emanated  from  a 
fabulous  old  woinan  or  sorceress.  They  were  great  believers  in  charms 
or  medicine.  Every  man  had  his  particular  medicine  or  charm,  which 
was  his  deity,  so  to  speak;  and  of  it  they  expected  good  or  ill.  With 
some  it  would  be  the  mouse,  with  others  the  deer,  bimalo,  elk,  salmon, 
bear,  &c. ;  and  whichever  it  was,  the  savage  would  carry  a  portion  of 
it  constantly  by  him.  The  tail  of  a  mouse,  or  the  fur,  hoof,  claw, 
feather,  fin,  or  scale  of  whatever  it  might  be,  became  the  amulet.  When 
a  young  man  grew  up,  he  was  not  yet  considered  a  man  until  he  had 
discovered  his  medicme.  His  father  would  send  him  to  the  top  of  a 
high  mountain  in  the  neighborhood  of  the  present  mission.  Here  he 
was  obliged  to  remain  without  food  until  he  had  dreamed  of  an  animal; 
the  first  one  so  dreamed  about  becoming  his  medicine  for  life.  Of 
course  anxiety,  fatigue,  cold,  and  fasting  would  render  his  sleep  trou- 
bled and  replete  with  dreams.  In  a  short  time  he  would  have  dreamed 
of  what  he  wanted,  and  return  to  his  home  a'man. 

During  the  winter  all  the  large  game  killed  is  brought  to  the  camp 
and  distributed  equally  among  all.  One  man  is  chosen  as  distributor 
for  the  winter.  To  his  lodge  the  animal  is  brought.  He  immediately 
cuts  it  up  into  a  number  of  pieces  corresponding  to  the  number  and  size 
of  the  various  families.  As  soon  as  it  is  all  cut  up,  the  chief  cries: 
"Come  and  fetch."  Immediately  a  delegate  from  each  lodge  appears 
and  carries  off*  the  piece  assigned  him.  Singular  to  say,  no  gnmiDling 
or  dissatisfaction  is  ever  manifested  at  the  division.  This  custom  was 
in  vo^ue  before  the  missionaries  came  among  them.  It  was  first  es- 
tabUshed  by  their  late  chief,  Loyola.  He  appears  to  have  been  a  re- 
markable man,  and  a  good  chieftain  and  Christian.  Although  of  a 
very  quiet  and  taciturn  disposition,  he  was  a  good  disciplinarian  and 
maintained  his  authority  well.  He  was  generally  beloved,  and  had 
great  influence  over  the  tribe.  Before  his  death,  which  occurred  two 
years  ago,  he  named  the  present  chief  (Victor)  as  the  best  man  to  be 
his  successor.  After  his  decease  an  election  was  held,  at  which  all  the 
members  of  the  tribe  voted,  and  by  which  Victor  was  almost  unani- 
mously elected.  He  is  a  small  man,  young,  and  of  good  countenance ;  but 
so  good  and  amiable  in  his  disposition,  that  he  is  scarcely  able  to  main- 
tain his  authority  over  the  tribe.  One  of  his  pimishments  is  to  whip  the 
oflfender;  but  this  he  never  does  unless  the  culprit  first  consents  to  the  in- 
fliction ;  after  which,  the  latter  will  frequently  laugh  or  run  races,  or  play 
a  game,  or  do  something  else  in  the  way  of  fun  to  show  how  little  he 
cares  for  the  punishment. 

At  the  mission  they  have  a  small  mill,  by  which  the  Indians  grind 
their  wheat.  The  mill  is  turned  by  hand,  and  will  grind  but  three 
bushels  a  day. 
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The  missionaries  say  that  these  Indians  are  industrious  and  not  lazy, 
as  compared  to  other  Indians;  that  they  are  willing  to  work,  but  that 
the  land  is  so  poor,  and  so  little  of  it  is  susceptible  of  cultivation,  that 
they  cannot  farm  enough.  The  mission  farm,  as  already  stated,  con- 
tains about  one  hundred  and  sixty  acres.  This  is  kept  up  for  the  na- 
tives, as  but  a  few  acres  would  be  amply  sufficient  for  the  missionaries. 
Each  Indian  who  wishes  it  is  allowed  a  certain  amount  of  land  to  cul- 
tivate for  his  own  use,  and  is  provided  with  tools  and  seed.  The  farm 
is  for  the  most  part  on  a  terrace,  raised  some  fifteen  or  twenty  feet 
above  the  bottom  of  the  river  valley.  The  mould  is  rich  and  black, 
but  very  thin.  Beneath  this  is  a  bed  of  bluish  clay,  very  retentive  of 
moisture  and  very  barren.  A  small  portion,  (about  two  acres,)  on  the 
site  of  a  former  swamp  now  clearea  and  drained,  is  of  deeper  rich 
black  muck,  and  yields  excellent  crops. 

The  land  generally  does  not  bear  much  cropping,  and  soon  wears 
out.  They  cannot  extend  the  farm  higher  on  the  mountain  slope,  on 
account  of  the  poverty  of  the  land  and  tne  abundance  of  springs.  The 
large  prairie  of  the  valley-bottom,  below  this  terrace,  is  about  twenty- 
feet  above  the  present  level  of  the  river.  This,  although  good  rich 
land,  is  rendered  unfit  for  agricultural  purposes  by  the  annual  over- 
flow, which  subsides  so  late  in  the  season  as  not  to  allow  any  plough- 
ing or  other  work  to  be  done  upon  it  before  the  middle  of  July,  too  late 
for  almost  any  crop. 

The  missionaries  have  long  wanted  the  natives  to  move  to  the  Coeur 
d'Alene  valley,  or  to  the  Camas  and  Horse  Plains,  where  the  land  is 
better.  They  have  offered  to  transport  the  things  necessary  to  build 
new  houses,  but  the  people  are  unwilling  to  go.  They  say:  "This  is 
our  country;  here  are  tne  graves  of  our  forefathers;  here  we  were 
bom,  and  here  we  wish  to  die ;  we  do  not  want  to  leave  our  country, 
loor  as  it  is." 

^  A  few  inches  below  the  surface  of  the  earth  can  be  found  the  ashes 
Id  cineritious  deposite  of  a  volcano.  The  stratum  is  about  one-third  of 
I  inch  thick.  As  you  proceed  in  a  north-northeasterly  direction,  it 
Itomes  thicker  and  thicker.     Hence  we  may  infer  that  the  crater  was 

Ithat  direction,  and  probably  can  now  be  found.     The  inhabitants 
re  never  seen  it.     They  do  not  travel  from  curiosity,  and  the  direc- 
I  is  among  mountains  from  the  very  door  of  the  mission.     In  the 
p  there  are  men  and  women  still  living  who  remember  the  eruption. 
W  say  that  it  came  on  during  the  afternoon  or  night,  during  which 
feed  cinders  and  fire.     The  Indians  supposed  that  the  sun  had 
I  up,  and  that  there  was  an  end  of  all  things.     The  next  morning, 
I  the  sun  arose,  they  were  so  delighted  as  to  have  a  great  dance 
l^feast. 

■be  neighborhood  of  the  mission  is  a  large  grotto,  said  to  be  fifty 
luare  and  very  handsome.     I  was  unable  to  visit  it. 
i  Kalispelms  are  brave  in  battle,  and  are  said  to  be  feared  and 
B  by  the  Blackfeet.     They  are  not  quarrelsome,  but  are  of  good 
Ijion.      The  missionaries  have  done  great  things  for  them — for 
iNlies  as  well  as  their  souls.     Theft  is  of  rare  occuTietvc^.  TW 
lieem  to  be  devoted  to  rehgion,  so  far  as  exlemaV  fetrcva  ^o  ^tvi 
%teDt  that  their  present  understanding  will  admit.    \X  ^o\i 
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take  350  acres  to  supply  them  with  sufficient  food  when  the  deer  are 
destroyed.  A  little  government  aid  could  be  well  applied.  Powder 
is  dear  with  them,  as  also  is  everything  else.  Furs  are  scarce,  and, 
in  consequence,  the  people  are  very  poor.  While  sojourning  in  these 
parts,  I  was  told  that  there  is  an  abundance  of  lead-ore  on  the  Koote- 
naie  river.  Black  lead  is  found  at  St.  Mary's,  and  gold  on  Hell  Gate 
river.  Copper  and  silver  are  said  to  exist  in  the  mountains  north. 
The  loud,  deep-sounding  reports,  like  the  explosions  of  heavy  pieces  oi 
ordnance,  occasionally  heard  in  the  Rocky  mountains,  and  spoken  oi 
by  Lewis  and  Clark  in  their  narrative,  are  now  and  then  heard.  They 
never  occur  except  during  the  coldest  winters.  The  old  trappers 
thought  that  these  noises  were  produced  by  the  bursting  of  silver 
mines.  Their  opinion  in  such  a  matter  is  of  but  little  importance,  to 
my  mind.  There  are  three  or  four  explanations  concerning  the  manner 
in  which  these  sounds  may  have  been  produced.  They  may  be  simply 
volcanic  detonations.  These  are  frequently  heard  at  great  distances. 
Humboldt  mentions  having  heard  volcanic  detonations  in  the  Andes 
from  Chillo,  near  Quito,  a  distance  of  eighty-eight  miles.  But  the  fact 
that  these  noises  in  the  Rocky  mountams  are  only  heard  during  the 
most  severe  winters,  seems  to  render  this  explanation  improbable.  Simi- 
lar reports,  attending  the  opening  of  cracks  or  chasms,  are  said  to  be 
common  in  the  Polar  regions.  They  may  be  caused  by  the  detach- 
ment of  heavy  masses  of  ice,  or  more  probably  by  land-slides.  On  the 
main  Columbia,  a  short  distance  above  Fort  Colville,  the  black  pipe- 
stone  is  found.  There  is  no  red  pipestone  west  of  the  mountains,  ex- 
cept that  which  is  already  fabricated  into  pipes.  The  natives  have 
a  few  among  them,  which  originally  came  from  the  Sioux  country, 
and  which  they  have  obtained  either  as  presents,  by  barter,  or  as 
war  trophies.  I  left  the  mission  on  the  10th  of  November,  and  arrived 
at  Fort  Colville  on  the  13th.  Here  I  was  kindly  entertained  by  Mr. 
Angus  McDonald,  the  officer  in  charge  of  the  post.  Near  .the  fort  is 
the  mission  of  St.  Paul,  established  among  the  Kettle  Fall  Indians,  on 
the  left  bank  of  the  Columbia,  about  one  mile  from  the  Kettle  falls.  I 
visited  the  mission  establishment  three  times  during  my  stay  at  Fort 
Colville.  It  is  superintended  by  the  Rev.  Father  Joset,  assisted  by  one 
other  priest  and  a  lay  brother.  Father  Joset  received  me  very  kindly. 
He  is  a  Swiss,  and  very  gentlemanly  and  agreeable  in  his  manners. 
To  him  I  am  indebted  for  much  valuable  information  concerning  this 
part  of  the  country.  The  mission  establishment  consists  of  a  chapel,  a 
dwelling-house,  and  several  other  buildings.  There  is  no  farm  attached 
to  it.  The  Indians  have  sufficient  to  eat,  which  they  obtain  from  other 
sources.  There  is,  consequently,  no  necessity  requiring  the  missionaries 
to  cultivate  land,  as  they  can  obtain  all  they  want  lor  their  own  use  from 
the  Hudson's  Bay  Company.  The  Kettle  Falls  Indians  Call  themselves 
Squeer-yer-pe.  The  chief  of  this  tribe  is  called  Pierre  Jean.  He,  with 
most  of  his  followers,  live  in  their  lodges  around  the  mission.  The  num- 
ber of  souls  in  this  band  is  about  350.  During  the  summer  season  the 
Indians  from  all  the  surrounding  country  congregate  at  this  place  to 
catch  salmon.  There  are  then  about  1,000  at  the  falls.  The  Squeer- 
jer-pe  name  for  the  Kettle  falls  is  Schw^n-ate-koo,  or  deep-sounding 
water.    Here  tlie  Columbia  yilcViea  over  a  ledge  of  rocks,  making  a 
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fell  of  about  fifteen  feet  perpendicular.  The  Indians  sow  a  little  wheat 
and  plant  some  potatoes,  of  which  they  are  very  fond ;  but  their  prin- 
cipal subsistence  is  the  everlasting  salmon.  These  come  up  annually, 
in  great  numbers,  on  their  way  to  the  headwaters  of  the  Columbia. 
The  Indians,  as  before  stated,  all  collect  in  the  neighborhood  of  these 
and  other  falls,  where  they  riot  in  feasting  on  their  captured  prey. 
.  They  kill  hundreds  of  thousands  of  these  fish  by  spearing  them.  The 
myriads  of  salmon  that  ascend  the  rivers  of  the  Pacific  coast  are  almost 
incredible.  In  many  places  the  water  appears  alive  with  them,  and 
the  shores  are  thickly  lined  with  the  dead  and  dying  fish.  This,  ac- 
cording to  De  Smet,  is  particularly  noticed  on  the  small  lakes  of  the 
upper  Columbia,  in  the  vicinity  of  Martin's  rapids.  The  salmon  as- 
cend the  Clark  river  to  a  point  about  twenty-five  miles  above  its 
mouth.  Here  the  Great  falls  prevent  their  further  ascent.  The  ques- 
tion has  often  occurred  to  me  whether  it  would  not  be  a  good  plan  to 
blast  out  a  raceway  or  gradual  ascent  over  these  falls,  and  thus  allow 
a  passage  of  the  fish  to  the  whole  back  country,  from  which  arise  the 
sources  of  the  Clark.  This  certainly  would  be  providing  food  for  the 
Indians  and  others  at  a  very  trifling  expense.  The  salmon  of  these 
waters,  unlike  those  of  other  parts  of  the  world,  do  not  take  the  hook ; 
and,  strange  as  it  seems,  they  are  said  never  to  stop  searching  after  the 
source  of  the  stream  they  are  in.  Their  march  is  always  ahead  until 
they  spawn  and  die ;  they  never  return  to  the  sea.  This  seems  to  be 
the  general  opinion  of  the  people  with  whom  I  have  conversed. 

The  subject,  however,  will  never  be  thoroughly  understood  until  a 
number  of  careful,  judicious  experiments  have  been  instituted.  Sal- 
mon are  taken  on  the  hook  by  trolling  in  the  salt  water  of  Puget's  sound. 
Herbert  gives  an  account,  taken  from  Richardson's  Fauna  Boreali 
Americana,  of  six  difltrent  kinds  of  salmon  known  in  the  Oregon 
waters.  The  European  fish  are  said  to  return  to  the  sea  after  spawn- 
ing; there  they  remain  a  year  or  two,  until  they  become  suflSciently 
restored,  before  they  reascend  the  rivers  to  spawn  again.  The  Co- 
lumbia river  salmon  weigh  from  six  to  forty  pounds ;  they  are  in  excel- 
lent condition  until  they  reach  Wallah-Wallah,  after  which  they  are 
much  poorer,  both  in  flesh  and  flavor.  The  Indians  along  the  river  col- 
lect, during  the  summer  and  fail,  these  fish,  which  they  want  for  winter 
use ;  these  are  split  open  and  the  bones  taken  out,  leaving  the  skin 
with  a  layer  of  meat  upon  it,  which  when  dry  is  about  a  third  of  an 
inch  thick.  These  are  scarified  in  various  directions,  and  then  hung 
for  a  short  time  in  the  smoke  of  a  fire.  They  are  then  hung  on  poles 
or  the  branches  of  trees,  where  they  are  frely  exposed  to  the  wind.  In 
a  month  they  become  perfectly  dry,  and  are  then  housed  in  small  store- 
houses, built  much  in  the  shape  of  the  hay  barracks  of  the  eastern  States ; 
the  floor  upon  which  they  are  laid  being,  for  security  against  dogs  and 
wolves,  raised  about  eight  or  ten  feet  above  the  ground  boards ;  bark 
and  matting  are  placed  over  them  to  secure  them  from  rain,  also  from 
^he  depredations  of  the  small  fish  crow  (corvus  ossifragus.^  Salmon 
thus  dried  forms  the  principal  food  of  the  natives  during  ine  winter. 
There  is  no  venison,  and  scarcely  &ny  other  game,  in  the  vic\w\\>j  cn^ 
Toct  Colville.  The  fur  trade  with  the  inhabitants  iu  \ta  \m\iiQ^\^Ve 
neighborhood  amounts  to  but  little.    Almost  all  of  \he  tiai^a  o^  >Jcl\^ 
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kind  carried  on  by  this  trading-post  is  through  the  smaller  forts  it  sup- 
plies in  the  Flathead  and  Kootenaie  country,  or  amoDg  the  tribes 
further  up  the  main  Columbia,  An  Indian  gave  me  a  list  of  the  various 
tribes  and  bands  of  Indians  in  the  neighborhood  of  Fort  ColviUe,  and 
west  of  the  Rocky  mountains,  who  speak  dialects  and  variations  of  the 
same  language.  These  dialects  are  still  so  similar  as  to  be  easily 
understood  by  any  of  the  Indians  composing  the  bands. 

Selish,  (Flatheads,)  T-com-oe-loops. 

Spokane,  (Spokanes,)  Ne-com-ap-oe-lox. 

Kalispelm,  (Pend  d'Oreilles,)  Sar-lit-hu,  near  Okanagan. 

Squeer  -yer-pe,  (Colville  Indians,)  Squaw-a-tosh. 

Sin-poil-er-hu,  (Sinpoils,)  Sklarkum. 

Wagon  and  railroad  routes  run  through  the  Bitter  Root  and  Coeur 
d'Alene  mountains.  The  result  of  my  observations,  together  with  the 
information  I  obtained  from  the  Rev.  Fathers  Hoecken  and  Joset,  and 
from  others,  is  as  follows : 

The  valley  of  the  St.  Mary's  river,  from  the  junction  of  the  Hell 
Gate  and  Bitter  Root  rivers  to  the  Horse  Plain,  at  the  mouth  of  the 
Flathead  or  Pend  d'Oreille  river,  will  admit  of  a  railroad  line  of  easy 
grade ;  but  the  numerous  very  short  curves  obliging  frequent  crossings 
oy  strong  bridges  ;  the  great  length  of  the  route  if  the  river  is  followed; 
the  steep  banks  and  the  high-raised  work  necessary  to  prevent  the  en- 
croachments of  the  freshets,  (which  in  many  places  rise  from  twenty  to 
thirty  feet  above  the  common  level,)  will  all  render  this  part  of  the  road 
exceedingly  expensive.  On  the  other  hand,  the  character  of  the  rocks 
is  such  that,  where  side  and  deep  cuts  are  required,  quarrying  and 
blasting  can  be  readily  done.  From  the  Horse  Plain  to  the  Cabinet 
there  is  a  good,  easy  natural  grade  on  the  right  bank,  with  fewer  curves 
and  greater  width  of  valley  than  above.  There  are,  of  course,  a  few 
obstacles,  one  of  which  is  the  **  Fallen  Mountain ;"  but  the  general 
aspect  of  this  part  of  the  route  is  good.  At  the  Cabinet  (a  point  about 
twenty  miles  above  Lake  Pend  d'Oreille)  the  river  is  compressed  be- 
tween walls  of  solid  rock  about  one  hundred  feet  high.  Its  width  here 
could  readily  be  spanned  by  a  single  arch,  and  the  road  be  made  to 
take  the  left  bank  of  the  river.  After  reaching  Lake  Kalispelm,  it 
could  readily  skirt  the  eastern  and  southern  shore  until  it  reached  a 
southern  prolongation  of  the  lake,  which  extends  about  twenty-five 
miles  in  the  direction  of  the  Cceur  d'  Alene  mission,  and  from  that  fact 
is  called  the  Coeur  d'Alene  bay.  Fron  the  upper  end  of  this  bay  to 
the  Coeur  d'Alene  lake  there  is  a  very  gentle  rise  and  a  low  divide, 
so  low  that  it  might  readily  be  passed  over  by  a  traveller  without  notice. 
From  the  Coeur  d'Alene  lake  to  the  valley  of  the  Spokane  fiver  there 
is  a  good,  natural,  almost  level  grade.  Just  below  the  mouth  of  the 
Spokane  river,  on  the  main  Columbia,  there  are  a  number  of  rock  islands 
scattered  across  the  river,  afibrding  great  facilities  for  a  bridge  site  in 
the  solid  supports  thus  furnished  for  piers  and  abutments.  These 
rock  islands,  stretched  across  the  river,  are  found  at  several  points  be- 
tween Fort  Colville  and  the  Dalles.  Loaded  wagons  have  been  driven 
from  the  former  mission  of  St.  Mary's  to  the  Prune  prairie,  near  the 
Horse  Plain.  They  have  also  been  driven  from  the  Coeur  d'Alene 
mission  to  the  lower  end  of  Lake  Peixd  d'Oreille.    Between  these  two 
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points,  a  distance  of  about  one  hundred  and  sixty  miles,  wagons  have 
not  as  yet  passed.  This  part  of  the  route,  however,  is  feasible,  and 
could  readily  be  opened.  In  case  this  latter  is  done,  a  wagon-route 
would  then  be  opened  from  Fort  Owen  to  Wallah- Wallah,  from 
whence  diverge  other  roads  to  the  Willamette  and  Dalles,  and  one 
across  the  Cascade  mountains  to  Puget's  sound. 

I  am,  sir,  respecUully,  your  obedient  servant, 

GEORGE  SUCKLEY. 
Governor  Isaac  I.  Stbvens, 

In  charge  ofN.  P.  R.  R.  Eorjthration^  Ifc. 


24.  Report  of  an  exploration  from  Fort  Benton  to  the  Flathead  camp,  be 
yond  the  Muscle  iShell  ricer^  and  thence  by  the  Southern  Little  Blaclfoot 
river  to  the  St.  Mary* 8  valley^  by  Lieutenant  John  Mullan^  U.  S.  A. 

Cantonment  Stevens,  Bitter  Root  Valley, 

January  20  J  1854. 

Sir  :  I  have  the  honor  to  report  that,  in  conformity  to  your  letter  of 
instruction,  dated  at  Fort  Benton,  September  8,  1853,  directing  me, 
with  a  **  select  party,  to  proceed  to  the  camp  of  the  Flathead  Indians, 
then  on  the  Muscle  Shell  river,  one  hundred  and  ten  miles  southeast  of 
the  Missouri,  and  there  procuring  the  most  intelligent  and  reliable  Flat- 
head guides,  to  make  my  way  to  the  St.  Mary's  village,  exploring  the 
best  pass  to  that  point  across  the  Rocky  mountains  from  the  head- 
waters of  the  Muscle  Shell  river,"  I  left  Fort  Benton  on  the  morning 
of  the  9th  of  September,  taking  with  me  as  a  guide  the  "  white  brave," 
a  Blackfoot  Indian,  Mr.  Rose,  an  employ^  of  the  American  Fur  Com- 
pany, as  interpreter,  and  Mr.  Burr,  to  make  a  barometrical  profile  of 
the  route  travelled.  In  addition,  there  were  three  voyageurs  and  two 
Blackfeet  Indians.  My  general  course  from  Fort  Benton  to  the  Muscle 
Shell  river  lay  in  a  direction  south  by  east,  by  a  very  good  road  of  four 
days'  journey,  passing  between  the  High  Wood  and  Judith  mountains — 
two  of  the  principal  spurs  of  the  Belt  mountains^ — crossing  several 
prairie  streams  that  empty  their  waters  into  the  Missouri. 

In  order  to  give  a  correct  and  detailed  report  of  the  general  char- 
acter of  the  route  followed  to  the  Muscle  Shell  river,  thence  west-  * 
Ward  across  the  Rocky  mountains  to  the  St.  Mary's  village,  I  have 
deemed  it  necessary  and  proper  to  make  such  extracts  from  my  daily 
journal  as  will  tend  to  point  out  routes,  streams,  prominent  landmarks, 
and  the  characteristic  features  of  the  country  passed  over ;  noting  par- 
ticularly the  quality  of  the  soils,  the  forest  trees,  grasses,  quality  and 
quantity  of  water,  and  the  practicability  of  the  route  for  wagon-trains ; 
and  such  facts  as  my  limited  means  allowed  of  to  show  the  feasibility 
of  the  route  for  a  railroad,  as  well  as  all  others  of  general  interest. 

September  9,  1853. — All  preparations  having  been  made  for  omt  4er 
parture  at  the  camp  of  the  main  train  of  the  expedition,  tVieti  oxv  ^^ 
Teton  or  lansey  river,  we  proceeded  to  Fort  Benton,  fonx  miies  di^x^nX^ 
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tx)  procure  certain  Indian  presents  which  we  might  need  on  the  journey, 
and  to  take  a  farewell  leave  of  the  gentlemen  of  the  American  Fur 
Company,  whose  well-known  hospitality  had  been  extended  towards 
us,  and  which  none  could  more  than  ourselves  appreciate.  Our  route, 
for  the  distance  of  five  hundred  yards,  lay  down  the  left  bank  of  the 
Missouri,  when,  finding  a  ford  with  water  from  two  to  two  and  a  half 
feet  deep,  we  made  the  crossing  in  safety.  The  Missouri  at  this  point 
flows  with  a  rapid  current  over  a  rocky  and  pebbly  bed,  and  is  bounded 
on  each  side  by  a  range  of  dark-colored  hills  or  bluffs,  about  100  feet 
high  and  destitute  of  timber,  and  which,  on  examination,  proved  to  be 
composed  of  dark  sand  and  clay  commingled.  Our  course  being  a  few 
degrees  eiist  by  south,  and  striking  for  the  Belt  or  Girdle  mountains, 
the  base  of  which  we  reached  at  the  distance  of  twenty-two  miles  from 
the  Missouri.  Alter  journeying  over  this  prairie  for  a  distance  of  six  or 
eight  miles,  we  descended  into  the  valley  of  a  small  stream  called  the 
Shonkee  creek,  which  rises  in  the  Belt  mountains,  and  empties  into  the 
Missouri  about  one  mile  below  Fort  Benton.  It  is  quite  shallow,  and 
very  winding  or  tortuous.  The  valley  of  the  stream  is  three  hundred 
yards  wide,  which,  during  the  spring  season,  is  overflowed  to  the 
depth  of  thirty  feet,  and  with  a  rapid  current.  The  grass  in  this  valley 
we  found  to  be  very  rich  and  luxuriant.  The  stream  itself  is  but 
slightly  wooded,  except  at  its  head,  where  the  pine  is  found  in  abun- 
dance, and  growing  to  a  large  size.  We  crossed  this  creek  five  times 
during  the  day;  fbrdable  at  each  crossing.  From  the  great  number  of 
dams  observed,  we  saw  that  beaver  in  abundance  are  to  be  found  in  its 
waters.  We  continued  up  this  stream — at  times  in  its  valley,  at  times 
along  the  bluff  that  bound  it — for  a  distance  of  twelve  miles,  when  we 
reached  what  is  called  the  Grand  Coulee,  running  along  the  base  of  the 
northern  slope  of  the  Belt  mountains.  It  is  a  half  mile  wide,  and  ex- 
tends for  many  miles  along  the  base  of  the  mountains.  We  crossed 
this  coulee  and  entered  on  a  broad  level  prairie,  which  extends  to  the 
base  of  the  mountains  towards  the  east.  Here  we  saw  deer,  which, 
being  very  wild  and  shy,  we  were  unable  to  secure  one  for  our  night's 
repast.  Having  travelled  a  distance  of  twenty-two  miles,  we  encamped 
on  a  clear  cold  stream  running  from  the  Belt  mountains,  where  we 
found  good  grass  and  an  abundance  of  wood. 

At  night  we  took  the  precaution  to  picket  our  animals,  over  which  a 
guard  was  placed  until  daybreak  tne  next  morning;  for  we  were 
now  on  the  great  thoroughfare  of  the  Blackfeet  Indians,  who,  like  so 
*many  bloodhounds,  follow  the  tracks  of  the  Flatheads  on  their  roads 
to  the  hunt;  and  this  being  the  highway  between  the  Muscle  Shell  and 
Fort  Benton,  the  nearest  trading- post,  we  felt  the  necessity  of  using 
ever\'  precaution  in  securing  our  animals  from  these  treacherous  and 
well-known  horse-thieves.  The  night  was  clear,  mild,  and  pleasant, 
but  with  a  very  heavy  dew.  We  were  not  provided  with  a  tent 
during  our  whole  journey  across  the  mountains,  but  we  slept  on  this 
night  as  comfortably,  rolled  up  in  our  blankets,  as  if  we  had  been 
resting  under  some  hospitable  roof  in  more  civilized  climes. 

September  10,  1853. — This  day  commences  mild  and  pleasant ;  the 
thermometer,  at  sunrise,  being  65^  Fahrenheit.  We  resumed  our  march 
at  7.30  a.  m.,  our  course  being  in  au  easterly  direction,  striking  for  the 
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Butte  Cande  of  the  Belt  range  of  mountains,  which  lay  on  our  course 
to  the  Muscle  Shell  river,  (hrough  a  valley  which  should  have  been 
named  the  Dog  Town  valley,  for  there  were  certainly  more  of  the 
prairie  dogs  in  this  valley  than  I  have  ever  seen  in  the  prairie  before, 
yelping  and  barking  like  so  many  bands  of  wolves.     These  prairie 
dogs  make  a  most  excellent  dish,  and  constitute  one  of  the  luxuries  of 
the  country.    Our  journey  continued  through  this  valley  until  noon* 
for  a  distance  of  twelve  or  fifteen  miles,  when  we  halted  on  a  fork  of 
the  Arrow  river,  which  rises  in  the  Butte  Can^e,  a  prominent  land-mark 
of  the  ^elt  mountains.     A  spur  of  the  Belt  mountains  we  continued  to 
have  to  our  right ;  it  is  a  high  and  rugged  range,  having  a  genersd 
direction  of  east  and  west,  and  about  1,000  feet  above  the  level  of  the 
valley.     These  mountains  are  covered  with  a  growth  of  large  pine, 
which  is  cut  and  used  by  the  American  Fur  Company  at  Fort  Benton, 
and  is  found  to  be  exceedincly  durable,  the  wood  being  found  princi- 
pally on  the  slopes  and  in  the  valleys  of  the  mountains.     I  observed 
along  the  sides  of  this  valley,  or  the  bluffs  that  bound  it,  several  beds 
of  slate -colored  rocks,  at  times  of  a  form  resembhng  basalt,  and  at 
times  in  horizontal  layers  from  twelve  to  fifteen  inches  thick.     Large 
masses  of  granite  rock  were  also  to  be  seen,  covering,  in  places,  areas 
of  several  acres  square,  which,  being  detached  fi-om  the  mountains  by 
the  fi-osts,  were  lying  strewed  in  every  direction  at  their  base,  many 
of  them  having  a  perfectly  rectangular  shape.     We  crossed,  ten  miles 
fiirtber,  a  fork  of  the  Arrow  river,  now  dry,  which  takes  its  rise  in  the 
Belt  mountains.    This  butte  referred  to  rises  to  a  height  of  about  four 
hundred  feet  above  the  valley,  and  is  perfectly  flat  or  level  on  the  top ; 
at  its  edges  are  seen  the  outcropping  of  a  dark  gray  columnar  rock, 
encrusted  in  many  places  with  a  white  salt.     The  slopes  of  this  butte 
have  an  inclination  of  seventy-five  degrees,  and  are  covered,  as  also  at 
the  base,  with  cedar  and  scrub-pine.      The  grass  of  this  valley  passed  ^ 
through,  up  to  noon,  we  found  dry,  being  buffalo  grass;  but  around  the- 
margm  of  the  lakes  seen  in  the  valley  the  grass  is  greem*  and  exceed** 
ingly  nutritious.    The  soil  is  of  a  Ught  grayish  color,  as  i§ baked  in  the 
sun,  though  covered  with  grass.    There  are  to  be  seen  along  the  north-* 
em  side  of  this  valley  large  beds  of  rock  and  salt,  alternately.     This 
salt,  which  I  could  not  examine,  but  was  told  by  Mr.  Rose,  is  a  species 
of  Epsom  salts,  exceedingly  purging  in  its  nature,  and  at  a  distance' 
would  appear  as  so  many  large  masses  or  beds  of  snow  glistening  in< 
the  sun.     We  found  the  valley  much  cut  up  with  the  holes  of  the 
badger,  one  of  which  the  Indians  killed.     I  would  here  mention  that 
ihese  Indians  of  the  Blackfoot  nation  had  before  visited  the  vicinity  or 
die  Flathead  camp,  with  the  intention,  if  possible,  to  steal  the  horses 
of  the  Flatheads ;  but  not  succeeding,  they  placed  themselves  under 
our  protection  to  visit  this  camp  on  friendly  terms.     This  instance  will, 
show  the  duplicity  to  be  found  at  times  among  the  Indians,  and  espe- 
cially among  the  Blackfoot  nation.     Finding  they  were  unable  to  suc- 
ceed as  enemies,  they  were  willing  to  try  it  as  friends,  and  they  knew 
ihey  were  perfectly  safe  in  visiting  the  camp  of  their  enemy  under  the 
protection  of  the  whites.     Besides,  it  is  reckoned  a  coup  for  vheoiXo 
visit  the  camp  of  their  enemies,  a  number  of  which  \\s\la  mak<b^  ^  xx^axkv 
19 
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a  chief  or  brave,  in  the  estimation  of  his  people.  Our  guide,  who  was 
also  a  Blackfoot  Indian,  was  acting  under^  promise.  He  had  engaged 
to  conduct  us  safely  to  the  Flathead  camp,  to  invite  the  principal  men 
of  their  nation  to  accompany  us  across  the  Rocky  mountains  to  the 
village  of  St.  Mrry's,  and  had  engaged  to  conduct  us  across  the  Roc*ky 
mountains  by  one  of  the  travelled  trails,  when  he  was  promised  to 
have  a  letter  to  the  gentleman  in  charge  of  Fort  Benton,  stating  that 
he  had  faithfully  performed  his  duty,  when  he  would  receiv^  hisre- 
ward.  Had  he  received  it  before  he  had  performed  his  duty,  I  am 
convinced  that  he  would  have  loft  me  at  the  end  of  the  first  dav. 

Unfortunately,  this  morning  I  found  that  the  barometer  usea  by  Mr. 
Burr  had  become  unfit  for  service,  which  I  sorely  regretted,  since  I 
had  anticipated  having  an  excellent  borometrical  prohle  over  a  new 
and  untravelled  route.  At  noon  we  halted  for*  one  and  a  half  hours, 
when  we  resumed  our  journey  in  the  same  direction  until  4  p.  m., 
when,  one  of  the  mules  of  Mr.  Rose  breaking  down,  we  halted,  after 
twenty-one  miles'  march,  on  the  east  bank  of  the  main  stream  of  the 
Arrow  river,  which  we  found  to  be  a  small  and  tortuous  stream,  that 
takes  its  rise  in  the  rocky  buttes  of  the  Belt  mountains,  and  empties 
into  the  Missouri  twenty-five  miles  below  Fort  Benton.  Its  banks  are 
well  wooded,  the  cotton-wood  tree  being  the  most  abundant ;  the  scrub* 
cedar  also  occurring,  though  not  abundantly.  We  found  on  this  river 
good  grass  and  wood ;  but  the  water  was  hard  and  brackish. 

The  river  runs  in  a  general  direction  nearly  north  through  a  very 
beautiful  valley  that  crossed  at  right-angles  the  valley  through  whick 
we  had  been  journeying  all  day.     The  valley  is  lined  on  each  side  by 
high  clay  bluffs,  with  occasional  out-croppings  of  a  dark-colored  rock. 
Game  was  exceedingly  scarce ;  prairie  dogs  being  the  only  living  thing 
seen,  save  occasionally  a  wolf  or  an  antelope,  which  latter  would  be 
firightened  fi-om  their  beds  at  least  a  mile  in  advance  of  us,  and  soon 
would  be  seen  bounding  off  to  the  mountains  that  limited  our  view  to 
the  right  of  flie  valley.     Grass  we  found  to  be  dry,  though   highly 
relished  by  m^  animals ;  the  only  water  seen  was  the  fork  of  Arrow 
river  that  takes  its  rise  in  the  Square  Butte  of  the  Belt  mountains,  and 
a  small  brook,  about  two  feet  wide,  that  takes  its  rise  from  a  spring  in 
the  bluffs  of  the  valley.     We  had  the  fork  of  Arrow  river  referred  to 
to  our  right  until  we  struck  the  main  stream.     During  this  night  we 
were  visited  by  an  exceedingly  heavy  rain,  accompanied  by  much 
thunder  and  lightning,  which  was  concentrated  in  the  western  portion 
of  the  horizon.     It  rained  from  9  to  near  lip.  m.,  when  it  cleared  off  and 
became  beautifully  starlight  till  near  1  a.  m.,  when  it  showered  heavily 
until  near  morning,  giving  some  of  us  a  wet  bed  for  the  night.     This, 
however,  was  not  much  heeded,  for,  being  tired  and  wearied,  we  slept 
as  soundly  as  if  on  downy  couches.     I  would  here  mention,  what  I 
have  often  noticed  before  in  this  region,  that  the  season  for  rain  seems 
to  be  the  night — a  thing  somewhat  remarkable.     There  have  been  but 
few  exceptions  to  this,  that  I  have  noticed.     This  for  the  traveller  is 
fortunate,  for.  above  all  thin2:s,  travelling  in  the  rain  is  anything  but 
comfortable,  though  the  comfort  ot  sleeping  in  it  might  be  questioned 
by  some.     What  is  the  cause  of  this  singular  periodical  occurrence  of 
the  rain,  has  been  asked  by  maxiy  who  have  noticed  it.     The  mornings 
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and  evenings  are  exceedingly  cold ;  the  days  quite  warm.  The  morn- 
ings at  this  season  are  in  every  respect  similar  to  the  mornings  of  the 
month  of  May  in  the  States  of  Maryland  and  Virginia,  and  the  section 
in  the  vicinity.  Though  the  country  presents  rather  an  uninviting  ap- 
pearance, the  grass  is  dry  and  yellow,  and,  being  entirely  prairie,  it 
looks  dreary,  and  at  times  exceedingly  sombre.  I  have  supposed  this 
somewhat  singular  phenomenon  to  arise  from  the  great  dinerence  of 
temperature  of  the  day  and  night ;  the  air,  which  during  the  day  is 
rarefied  by  the  heat,  at  night  becomes  suddenly  condensed  and  returns 
to  the  earth  in  the  form  of  rain. 

September  11,  1863. — This  day  commences  mild  and  pleasant;  the 
rain  during  the  last  night  warmed  the  atmosphere  very  much,  which 
rendered  this  similar  to  a  summer's  morning,  the  thermometer  at  sunrise 
being  at  60®  Fahrenheit.  We  resumed  our  march  at  fifteen  minutes 
to  7  a.  m.,  which  lay  for  the  distance  of  a  mile  along  the  Arrow  river; 
thence  east,  when  we  entered  the  "  Mauvaise  Terres,"  a  portion  of  the 
same  that  we  found  lower  down  on  the  Missouri.  These  lands  we  found 
to  be  about  two  miles  wide,  and  extending  along  the  Arrow  river  to 
the  Missouri.  They  were  more  rough  and  rugged  than  any  I  had  seen 
in  the  prairie  country  bordering  the  Missouri,  up  which  I  had  travelled 
a  distance  of  twenty-one  hundred  miles.  They  are  totaUy  destitute 
of  timber,  and  present  a  black,  barren  appearance,  being  composed  of  a 
mixture  of  sand  and  clay,  the  clay  predominating;  dbe  whole  being 
highly  impregnated  with  iron.  In  some  places  the  ravines  through  these 
lands  were  perfectly  awful  to  behold,  descending  to  the  depth  of  many 
hundreds  of  feet.  After  having  ascended  to  the  top  of  a  high  bluff  we 
would  be  compelled  to  descend  a  slope  sometimes  of  sixty  degrees, 
and  ascend  another  nearly  as  high,  when  the  distance  between  the 
summit  would  be  but  a  few  yards.  Fortunately  for  us,  these  lands 
extended  but  a  short  distance,  but  even  this  was  very  trying  to  oiv* 
animals.  Our  course  after  leaving  these  bad  lands  lay  over  a  most 
beautiful  and  level  prairie,  which  extended  for  many  miles  in  length 
and  ten  or  twelve  miles  in  width,  with  an  occasional  hill  and  valley. 
The  grass  on  this  prairie  we  found  to  be  exceedingly  high,  though  dry. 
Arriving  at  the  end  of  this  prairie  we  came  in  sight  of  the  Judith 
mountains,  a  high  range  of  mountains  running  both  west  and  southeast; 
these  mountains  lay  about  eight  miles  distant,  and  to  our  left,  while 
the  main  chain  of  the  Belt  mountains  lay  to  our  right,  and  about  thirty 
miles  distant,  having  a  general  direction  of  north  and  south.  Water 
along  the  whole  route  was  exceedingly  scarce,  and  what  we  found  was 
very  brackish.  Wood  we  found  none  since  leaving  the  Arrow  river. 
No  game  was  to  be  seen  save  three  buffalo  bulls,  one  of  which  the 
Indians  with  us  succeeded  in  killing ;  they  saw  him  for  a  distance  of 
five  miles  before  securing  him,  and  when  secured  he  turned  out  to  be  so 
poor  and  lean  as  to  be  unfit  to  eat  save  his  haunch  and  tongue,  which 
they  brought  to  us.  Our  journey  lay  a  little  to  the  south  of  east  du- 
ring the  whole  of  the  day  till  we  struck  a  tributary  of  the  Judith  riyer, 
which  tributary  takes  its  rise  in  the  main  chain  of  the  Belt  mountains; 
the  fork  or  tributary  we  found  to  contain  but  htde  water,  which  lay  iu 
pools,  and  was  very  unpalatable.  We  journey  ed  on  foi  six.  m\\fe§,^wt\5[\ei  ^ 
camping  on  a  second  tributary  of  the  Judith  river  thatiiaeaVii^ia&^^xxx^ 
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chain  of  mountains.  The  main  stream  of  Judith  river  takes  its  rise 
in  the  Belt  mountains,  and  empties  into  the  Missouri  near  three  thousand 
miles  above  its  mouth.  About  noon  of  this  day  we  observed  it  rain- 
ing heavily  in  the  Bell  mountains,  while  it  was  clear  and  beautiful  in  the 
prairie  over  which  we  were  journeying.  Our  march  on  this  day  was 
about  twenty-two  miles  to  the  second  fork  of  the  Judith  river,  which 
was  somewhat  similar  to  the  first  above  mentioned ;  it  contained  but 
little  water,  and  that  brackish.  The  grass  here  we  found  to  be  good, 
but  no  wood  was  to  be  seen  for  miles  around ;  there  were  a  few  willows 
growing  in  places  on  the  banks  of  the  fork,  which,  in  addition  to  fur- 
nishing us  mel  for  cooking, were  made  use  of  by  the  Indians  for  build- 
ing a  shelter  from  the  dew  and  rain.  The  ends  of  the  longer  ones  they 
would  sharpen  and  stick  into  the  ground,  bending  them  in  the  form  of  a 
semicircle.  These  willow  houses,  the  remains  of  which  are  often  seen 
in  the  prairies,  afford  a  very  comfortable  lodging,  and  withstand  the 
efiect  of  the  heaviest  rains  or  winds.  The  valley  of  the  tributary  of 
the  Judith  river  on  which  we  encamped  is  about  five  hundred  yards 
wide,  the  river  being  exceedingly  tortuous.  The  grass  in  the  valley, 
which  was  the  buffalo  grass,  we  found  to  be  very  abundant,  and 
it  proved  for  our  animals  to  be  exceedingly  nutritious.  Up  to  18 
p.  m.  was  beautiful,  with  a  pleasant  moonlight,  when  it  commenced 
raining  and  continued  for  two  hours  in  torrents,  which  gave  each  of  us 
a  wet  and  uncomfortable  bed  for  the  remainder  of  the  night ;  at  2  a.  m. 
it  cleared  off  and  became  a  beautiful  starlight  morning.  The  wolves, 
as  usual,  gave  us  their  nightly  serenade. 

September  12,  1863. — Monday  commences  mild  and  pleasant,  the 
thermometer  47^  Fah.  We  resumed  our  journey  at  twenty  minutes  to 
7  a.  m. ;  our  course  being  in  a  direction  south  of  east,  over  a  very  beau- 
tiful and  level  prairie  roaid.  The  grass^n  the  prairie,  and  even  in  the 
valley,  we  found  very  dry ;  water,  as  yesterday,  being  exceedingly 
scarce  until  we  struck  the  main  branch  of  Judith  river,  which,  taking 
its  rise  in  the  main  chain  of  the  Belt  mountains,  we  found  to  be  a  stream 
of  most  beautifully  clear,  cold  water,  with  a  rapid  current,  the  water 
being  from  eighteen  inches  to  two  feet  deep ;  its  banks  also,  as  far  as 
I  could  observe  in  either  direction,  were  of  a  gravelly  formation.  This 
stream  winds  through  a  very  beautiful  but  narrow  valley,  which,  du- 
ring high  water,  is  the  bed  of  the  stream.  The  eastern  portion  of  the  Belt 
mountains  being  called  the  Judith  mountains,  might  lead  one  to  sup- 
pose that  the  Judith  river  takes  its  rise  in  the  Judith  mountains,  but 
such  is  not  the  case.  On  our  road  the  so-called  Judith  mountains  lay 
to  our  left,  while  the  main  chain  of  the  Girdle  or  Belt  mountains  lay  to 
our  right.  The  low  ranges  might  with  propriety  have  no  separate  and 
distinct  names,  as  they  are  separated  by  a  rap  or  pass  fifteen  or  sixteen 
miles  wide,  but  when  taken  together  they  form  a  belt  or  girdle,  the  con- 
cavity of  which  is  turned  towards  the  north.  The  name  has  been  ap- 
plied to  them,  of  the  Girdle  or  Belt  mountains.  Five  or  six  miles  fiir- 
ther  we  struck  another  tributary  of  the  Judith  river,  cominc  from  the 
west  with  a  rapid  current,  being  from  fifteen  to  twenty  feet  wide ;  water 
clear  and  cool,  and  very  excellent.  The  grass  on  this  stream  we  found 
to  be  good,  its  banks  being  totally  un wooded.  I  saw  in  the  distance 
still  another  tributary  coming  from  the  so  called  Judith  mountains,  on 
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the  banks  of  which  were  scattered  a  few  pines  and  cotton-woods.  The 
grnss  on  the  Judith  river  where  we  made  tne  crossing  was  not  good  ;  its 
Dnnks  are  unwooded,  bo(h  where  we  crossed  it  and  as  far  up  and  down 
as  we  could  see.  The  Judith  mountains^  as  also  the  approaches  to 
thf  m,  were  well  wooded — the  pine  tree  abounding.  At  12  m.  we 
halted  on  the  main  tributary  to  the  Judith  mountains,  where  we  re- 
mained an  hour  and  a  half,  having  travelled  a  distance  of  seventeen 
miles  from  our  camp  of  last  night  Just  before  reaching  this  tributary, 
we  saw  to  our  front,  and  at  a  distance  of  five  or  six  miles,  a  large  band 
of  buffalo  coming  towards  us,  which  caused  us  to  think  we  were  ap- 
proaching the  Flathead  camp.  Game  we  found  to  be  more  abundant 
than  on  any  day  since  leaving  the  Missouri.  We  succeeded  in  securing 
four  buffalo,  which  were  killed  by  the  Indians  with  us.  Elk  in  large 
bands,  and  many  ducks,  were  seen  during  the  day.  Resuming  our  jour- 
ney along  the  last  mentioned  tributary  of  the  Judith  river,  our  course 
lay  over  a  beautiful  and  level  prairie,  the  grass  of  which  was  abund- 
ant and  excellent.  Still  continuing  to  have  the  main  chain  of  the  Belt 
mountains  to  our  right,  and  the  Judith  mountains  to  our  left,  at  half- 
past  4  p.  m.  we  came  in  sight  of  the  Snow  mountains,  a  range  south 
of  the  Muscle  Shell,  which  at  a  distance  appears  higher  than  either  the 
Belt  or  the  Judith  mountains,  and  whose  snow-capped  peaks  now 
towered  high  above  the  surrounding  country.  At  the  same  time,  we 
struck  a  small  stream  with  an  exceedmglj'^  rapid  current,  taking  its  rise 
in  the  Judith  mountains,  which  we  called  Buffalo  creek,  from  the  great 
numbers  of  buffalo  seen  on  its  banks.  This  stream  was  unwoodea,  its 
water  being  clear,  cool,  and  limpid,  in  which  were  to  be  seen  great 
numbers  of  mountain  trout,  some  of  which  our  Indians  succeeded  in 
catching.  The  grass  along  its  borders  was  excellent  and  green.  Our 
camp  of  this  night  was  at  the  foot  of  the  largest  peak  of  the  main  chain 
of  the  Judith  mountains.  About  8  p.  m.  we  were  startled  by  the 
approach  from  the  mountains  of  a  large  grizzly  bear,  that  came  running 
with  full  speed  into  our  camp.  The  horses  were  frightened,  and  were 
preparing  for  a  stampede,  when  their  picket-ropes  held  them  fast. 
Mr.  Rose,  who  was  on  watch  at  the  time,  and  our  Indians,  had  secured 
their  guns  ;  but  seeing  them  he  turned  to  the  right,  and  soon  was  seen 
scampering  away  across  the  prairie.  The  night  was  exceedingly  mild  and 
beautiiiil — the  moon  shining  clear  and  bright  till  after  12  p.  m.  Our 
camp  w^as  a  scene  of  feasting  and  good  cheer,  having  killed  an  abundance 
of  buf&lo  during  the  day;  the  meat  at  night  was  served  up  boiled, 
baked,  roasted,  and  fried.  This  was  a  grand  season  for  the  Indians  ; 
they  sat  up  half  the  night  around  the  camp-fires,  cooking — our  fuel  con- 
sisting of  the  wood  left  by  a  Blackfoot  camp.  The  Judith  mountains 
are  a  great  resort  for  the  Blackfeet  Indians  during  the  summer  season, 
as  game  of  all  kinds  is  found  in  abundance ;  and  here,  too,  they  pro- 
cure poles  for  their  travels  and  lodges,  and  everywhere  were  to  be 
^een  their  old  camping-grounds,  one  of  which  was  chosen  by  our  guide 
ft)r  our  night's  camp,  as  there  was  here  found  an  abundance  of  wood. 

Having  then  plenty  of  wood  and  an  abundance  of  meat,  the  Indians 
had  no  diflSculty  in  serving  up  for  themselves  a  rich  repast*,  at\d  ^lowwfti 
the  high  blazing  fires  were  to  be  seen  roasting  the  fat  teudei-\o\w  \^^^ 
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and  all  the  choice  pieces  of  the  buffalo,  in  addition  to  the  many  ducks 
killed  during  the  day.    They  rested  content  and  perfectly  happy. 

September  13,  1863. — Commences  mild  and  pleasant ;  the  thermom- 
eter at  sunrise  being  53^  Farenheit.  On  rising  this  morning,  we  found 
our  camp  surrounded  by  buffalo,  so  numerous  were  they  in  this  vicin- 
ity. Between  the  main  chains  of  the  Girdle  and  Judith  mountains,  and 
near  the  Gap  between  them,  is  a  large  and  beautiful  prairie,  well 
grassed,  with  numerous  streams  flowing  through  it,  where  the  buffalo 
congregate  in  vast  numbers  ;  so  that  the  traveller  may  be  well  assured 
to  find  an  abundance  of  game,  both  of  the  buflfaloand  antelope,  as  large 
bands  of  the  latter  were  to-day  seen  along  the  margin  of  the  western 
tributary  of  the  Judith  river,  which  are  so  tame  and  gentle  as  to  allow 
the  hunter  to  approach  them  within  a  veiy  lew  yards,  so  unconscious 
of  danger  are  they,  and  which,  when  frightened,  run  off  a  few  yards, 
stop,  and  look  their  pursuers  in  the  face  with  the  greatest  curiosity. 
They  are  often  killed  by  the  hunter,  who,  after  following  them  for  some 
time,  couches  himself  in  the  grass,  when  they  will  turn  back  to  see  what 
has  happened,  when,  on  reaching  within  killing  distance,  they  often  be- 
come victims  to  the  unerring  rifle. 

Our  course  lay  tliis  mornmg,  till  near  noon,  a  few  degrees  east  of 
south :  first,  over  a  partially  broken  country,  and  then  over  a  most 
beautiful  and  large  prairie  that  extends  fi:'om  the  Muscle  Shell  river  to 
within  thirty  miles  of  a  spur  of  the  Girdle  mountains,  covered  with 
very  fine  grass.  We  had  this  morning  a  very  fine  view  of  the  Snow 
mountains,  which  rear  their  lofty  snow-covered  summits  far  above  the 
country  for  miles  around.  Game  we  found  on  this  day  exceedingly 
abundant — the  hills  and  prairies,  as  far  as  the  eye  could  reach,  being 
perfectly  alive  and  black  with  buffalo :  not  less  than  from  ten  to  twenty 
thousand  might  be  seen  in  bands  running  over  the  prairie.  One  of  our 
Indians  ran  into  a  large  band,  and,  having  selected  one  of  the  fattest, 
he  singled  him  out  tirom  the  rest  and  brought  him  down  immediately 
on  our  pathway.  We  were  not  in  want  of  game  this  day,  as  we  killed, 
during  the  morning,  two  large  buck  antelopes,  the  meat  of  which  we 
found  exceedingly  fine :  this,  with  the  buffalo,  made  us  an  abundant 
supper  at  night. 

We  nooned  this  day  at  the  source  of  a  small  stream  that  empties 
into  the  Muscle  Shell  river,  after  having  made  a  journey  of  twelve  miles. 
During  the  afternoon  our  journey  lay  over  the  prairie  already  men- 
tioned, to  the  Muscle  Shell  river,  which  we  reached  at  5  p.  m.,  making 
five  days  from  Fort  Benton,  where  we  struck  the  river.  I  estimated 
it  to  be  one  hundred  and  thirty  miles  from  the  fort.  This  river  is  a 
wide  and  deep  stream,  that  rises  in  the  Belt  mountains,  which  here 
form  the  most  eastern  range  of  the  Rocky  mountains,  and  empties 
into  the  Missouri  just  below  the  mouth  of  the  Judith  river.  It  winds 
through  a  most  beautiful  valley  of  ten  miles  in  width,  the  grass  of 
which  we  found  very  high,  excellent,  and  green.  This  river  is  about 
forty  to  fifty  yards  wide,  and  between  two  and  four  feet  deep,  with  a 
very  rapid  current ;  the  current  is  much  more  so  where  we  struck  it 
than  that  of  the  Missouri  itself.  The  stream  during  the  high-water 
season,  judging  firom  the  portion  of  the  bed  at  present  dry,  is  about  one 
hundred  and  twenty  yards  V\de  \  xW^aVfeiA&^^ifeetlY  clear  and  lim- 
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pid.  This  Stream  is  exceedingly  well  wooded,  the  trees  growing  in 
the  greatest  abundance  on  its  banks  being  cotton-wood,  willow,  and 
wild  cherry.  Where  we  struck  the  river,  which  was  below  its  two 
forks  about  one  mile,  the  bed  of  the  stream  has  a  gravelly  bottom. 
Large  quantities  of  gravel  are  also  to  be  found  on  its  banks,  forming  in 
some  places  a  purely  gravel  formation.  About  five  miles  before 
striking  the  Muscle  Shell  we  found  a  large  bed  of  gray  sandstone  that 
outcropped  from  the  h\i\Bk  or  hills  of  the  prairie,  which  was  highly 
impregnated  with  iron.  This  has  been  the  only  rock  that  ha6  been 
observed  since  leaving  the  Highwood  mountains. 

The  night  of  this  day  was  mild  and  pleasant ;  very  little  frost  during 
the  night,  but  towards  morning  it  became  very  cold. 

September  14,  1863. — Commences  very  cold  and  cloudy.  At  half- 
past  4  a.  m.  the  thermometer  stood  at  3S^  Fah.,  the  appearance  of 
the  clouds  in  the  west  giving  indications  of  rain.  The  air  from  the 
Snow  mountains  this  morning  we  found  exceedingly  chilly,  making  an 
overcoat  quite  comfortable.  We  resumed  our  march  at  6.30  a.  m. 
During  the  evening  of  the  previous  day  we  examined  to  see  if  the  Flat- 
head camp  had  passed  the  Muscle  Shell  below  the  point  where  we 
struck  il.  Our  guide  examined  on  both  sides  of  the  river,  and  finding 
no  trail  on  either  side,  we  concluded  that  their  camp  must  be  still  up 
the  river.  We  had  heard  they  were  on  the  river,  above  the  forks ;  so 
we  turned  our  horses'  heads  up  the  river  in  search  of  their  camp,  which 
course  we  pursued  for  four  miles,  when  we  found  unmistakable  evi- 
dence that  they  had  gone  down  the  river.  Retracing  our  steps,  we 
followed  the  river  along  the  left  bank  for  nineteen  miles,  to  our  noon 
halt.  After  journeying  six  miles  below  our  camp  of  last  night,  we  fell 
upon  a  campmg  ground  of  the  Flatheads,  which  we  supposed  they 
had  left  about  three  days  before.  About  the  same  distance  further 
down  we  fell  upon  a  second  camp  they  had  left,  where  we  had  nooned. 

The  valley  of  the  Muscle  Shell  river  still  continues  to  be  well  grassed 
and  well  wooded,  the  cotton-wood  still  abounding ;  the  stream  retaining 
its  general  width.  When  journeying  down  the  river,  we  passed  the 
mouth  of  the  fork  from  the  southwest  that  rises  in  the  Snow  mountains. 
The  northwestern  fork  takes  its  rise  in  the  main  chain  of  the  Belt 
mountains.  The  southern  fork  is  well  wooded,  by  which  means  you 
can  trace  it  far  along  in  the  distance,  as  it  rounds  through  the  valley  to 
the  base  of  the  mountains. 

At  our  nooning  of  the  day,  there  was  to  our  left,  rising  from  the  bluffs 
of  the  valley  of  the  river,  a  high  and  wooded  ridge,  extending  to  the 
Highwood  mountains,  the  wood  being  principally  the  pine. 

Having  found  that  the  trail  of  the  Flatheads  crossed  the  Muscle 
Shell,  we  passed  to  the  opposite  bank,  when  we  entered  a  very  rough 
and  rugged  country,  crossing  a  short  prairie  in  the  interval.  About 
two  or  three  miles  after  leaving  the  Muscle  Shell  we  passed  a  high 
ndgd  of  rocks,  covered  with  pine.  This  ridge  was  about  three  hun- 
dred feet  high  above  the  valley.  This  was  only  the  commencement  of 
the  bad  lands  that  extended  back  from  the  river  for  a  distance  of  many 
miles.  Ascending  a  high  peak  in  following  the  trail,  we  could  see  fax 
into  the  distance,  but  no  sign  whatever  of  the  Flat\\eads  rtiex.  o\a  N\e^% 
The  appearance  of  the  trail  indicated  that  it  was  aV.  Yeast  ^vx.  ^1^1^^  ^^* 


296  H.   Doc.   129. 

I  here  concluded  that  with  my  pack-animals  it  would  be  impossible 
for  us  to  overtake  them  at  our  present  rate  of  travelling,  so  we  went 
into  camp,  which  I  placed  in  charge  of  Mr.  Burr,  and  early  the  next 
morning  started  with  the  Piegan  guide,  mounted  on  two  of  our  best 
horses,  in  search  of  their  camp.  This  we  followed  for  a  distances  of 
about  eighty  miles  southeast  of  the  Muscle  Shell,  when  we  found  them 
encamped  in  a  very  beautiful  valley,  formed  by  the  rocky  bluffs  of  a 
deep  ravine. 

The  first  few  miles  of  the  journey  lay  over  a  very  rough  and  rugged 
country,  that  led  through  a  deep,  wide  valley,  which  was  bounded  on 
each  side  by  high,  steep,  rocky  niUs.  This  rock  was  hard  sandstone, 
the  strata  of  which  were  horizontal.  This  formation  I  could  trace  by 
its  exposure  for  many  miles,  which  extended  back  into  the  prairie. 
About  fifty  miles  from  the  Muscle  Shell,  the  country  changes  into  a 
large  and  beautiful  prairie,  which  is  dotted  by  many  large  and  beau- 
tiful lakes,  in  which  we  found  the  greatest  abundance  of  ducks  and 
geese.  Much  game  of  every  kind  was  to  be  found  through  this  portion 
of  the  country.  No  streams  were  to  be  seen — in  fact  no  water,  save 
that  of  the  lakes,  and  the  very  many  coulees  to  be  found  through  the 
whole  section  of  the  country.  About  7  o'clock  of  this  day  we 
neared  the  Indian  camp.  Tfieir  horses  I  could  see  at  the  distance  of 
many  miles,  being  so  very  numerous.  I  took  them  to  be  a  large  band  of 
buffalo;  but  by  a  nearer  approach,  and  with  the  aid  of  my  glass,  I 
soon  saw  they  were  horses.  When  the  guide  and  myself  had  reached 
their  camp,  three  or  four  men  met  us  at  the  entrance,  and  invited  us  to 
enter  the  lodge  of  the  chief.  They  very  kindly  took  care  of  our  horses, 
unsaddhng  and  watering  them.  As  soon  as  the  camp  had  heard  of 
the  arrival  of  a  white  man  among  them,  the  principal  men  of  the  tribe 
congregated  in  the  lodge  of  the  chief.  When  they  had  all  assembled, 
by  a  signal  from  their  chief  they  offered  up  a  prayer.  This  astonished 
me;  it  was  something  tor  which  I  had  not  been  prepared.  Every  one 
was  upon  his  knees,  and  in  the  most  solemn  and  reverential  manner 
offered  up  a  prayer  to  God.  For  a  moment  I  asked  myself,  was  I 
among  Indians?  Was  I  among  those  termed  by  every  one  savages? 
I  could  scarcely  realize  it.  To  think  that  these  men  should  be  thus  im 
bued,  and  so  deeply  too,  with  the  principles  of  religion,  was  to  rae 
overwhelming. 

After  the  prayer,  I  asked  if  there  was  any  one  in  the  camp  who 
could  speak  English.  This  question  to  them  was  Uke  Hebrew ;  they 
understood  me  not.  I  then  asked,  in  French,  if  there  was  any  one  who 
could  speak  French.  At  this,  one  spoke  up  that  he  could.  Imagine 
my  feelings  of  joy  at  this.  It  fully  and  amply  repaid  me  for  the  many 
and  frequent  annoyances  that  I  had  met  witn  in  studying  the  language, 
for  I  had  started  without  an  interpreter,  trusting  to  fortune  to  find  some 
one  who  could  understand  me.  I  requested  him  to  act  as  my  interpre- 
ter for  the  remainder  of  his  tribe.  He  was  a  full-blooded  Flathead, 
and  told  me  he  had  learned  to  speak  French  on  the  prairie,  among  the 
French  Canadians  and  the  French  half-breeds.  I  explained  to  him  in 
detail  the  object  of  my  visit  to  their  camp;  that  I  had  come  among 
them  having  a  message  from  their  father,  which  came  from  the  Great 
Father,  who  requested  them  to  send  xiveir  principal  chiefs  and  braves  to 
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meet  their  agent  west  of  the  Rocky  mountains,  and  that  I  desired  them 
to  accompany  me  to  the  St.  Mary's  village,  west  of  the  mountains; 
that  my  sole  purpose  among  them  was  for  the  good  and  welfare  of 
their  tribe,  ana  I  explained  to  them  the  benefit  and  necessity  of  some  of 
them  going  with  me.  The  chief  told  me  thatjie  would  let  me  know  in 
the  morning  what  he  thought  of  it,  and  had  in  the  meanwhile  prepared 
for  me  a  supper  of  boiled  buffalo-tongues,  and  a  bed  of  buffnlo-robes, 
upon  which  I  slept  soundly  till  morning,  when  I  was  aroused  by  the 
same  men,  who  nad  assembled  before  I  h^id  arisen,  singing  and  pray- 
ing. The  interpreter  being  present  with  the  remainder,  1  asked  him 
what  the  chief  thought  of  my  proposition  that  some  of  the  chiefs  should 
accompany  me.  He  said  he  was  opposed  to  it ;  but  that  Ac,  with  all 
his  lodges,  would  move  off  to  see  the  Governor,  killing  game  on  the 
road.  He  said  that  they  had  crossed  the  mountains  to  kill  meat  for  the 
winter  for  themselves  and  family,  and  that  they  could  not  think  of  go- 
ing singly.  I  explained  to  him  the  impossibility  of  his  seeing  the  Gov 
ernor  at  all  by  travelling  with  all  his  lodges,  for  he  would  necessarily 
be  compelled  to  travel  slowly,  and  that  I  desired  to  travel  quickly  in 
order  to  arrive  west  of  the  mountains  in  good  season.  I  told  him  it  was 
not  absolutely  necessary  for  him  to  go,  but  that  he  could  send  some  of 
liis  principal  men.  Finally,  after  much  persuasion,  this  he  consented 
to  do,  and  said  he  would  give  me  five,  who  were  accordingly  ordered  to 
accompany  me ;  one,  however,  of  the  number  not  placing  so  much  re- 
liance in  what  I  had  told  them  as  the  remainder,  turned  back,  and  the 
remainder  of  them  followed  me  to  my  camp.  When  we  arrived  next  day, 
having  travelled  about  one  hundred  and  fifty  miles  in  the  search  for  them, 
I  remarked  the  great  affection  displayed  in  their  parting;  they  bid  their 
families  and  friends  a  most  affectionate  farewell — something  that  is  not 
always  to  be  seen  among  Indians.  They  had  with  them  one  hundred 
and  twenty  lodges,  being  Flatheads  and  Pendd'Oreilles;  only  fifty  lodges, 
however,  being  Flatheads.  There  were  seven  lodges,  with  Victfbr,  the 
principal  chief,  on  their  way  to  St.  Mary's  village.  The  Flatheads  are 
a  fine-looking,  noble  race  of  Indians ;  they  have  conformed  more  to  the 
customs  of  the  whites  than  any  Indians  west  of  the  mountains.  But 
they  show  the  Indian  still ;  they  are  profuse  in  the  use  of  paint,  and  are 
great  lovers  of  beads,  and  are  fond  of  trinkets,  gew-gaws,  and  orna- 
ments of  every  kind.  The  women  are  kept  in  the  same  wretched  state 
of  drudgery  as  the  women  of  all  other  tribes  of  Indians ;  they  pack  and 
unpack  the  horses,  pitch  and  strike  the  lodges,  cook,  carry  wood,  water, 
and,  in  fact,  do  everything  there  but  hunt.  Their  young  men  are  fine 
looking  and  athletic,  and  exceedingly  intelligent.  I  asked  them  if  they 
had  any  troubles  to  complain  of,  ana,  save  with  the  Blackfeet,  said  no ; 
they  say  that  were  it  not  for  this  bad  nation  they  could  live  happy  and 
contented ;  but  these,  their  enemies,  make  incursions  into  iheir  country, 
carry  off  their  horses,  kill  off  their  men,  and  all  this  without  provoca- 
tion. They  represent  that  with  the  whites  they  are  always  at  peace, 
and  are  always  glad  to  see  or  to  meet  with  them,  and  look  upon  it  as 
a  bright  spot  in  their  history  that  they  have  never  as  yet  shed  white 
man's  blood,  and  they  could  not  see  why  their  interests  b^  vVi^  vj\\\\fc% 
were  so  much  neglected.  They  said  they  desired  Vo  ^ave  ^  ^^rk&- 
ral  peace  with  all  the  IndianSf  both  east  and  west  o?  the  iiiwvivvViYXi^'k 
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and  that  they  expected  much,  very  much  good,  through  the  interposi- 
tion of  their  agent;  they  spoke  very  sagely  and  very  affect ingly,  and 
felt  all  they  said.  They  have  little  or  no  gesture  in  speaking,  but,  as 
among  all  Indians,  express  themselves  to  a  great  extent  in  signs.  Four 
of  the  five  came  with  me,  but  the  other  thinking  it  was  all  a  hoax,  started 
back ;  but  the  four  arriving  at  my  camp  partook  of  an  excellent  sup- 
per, and  after  their  usual  smoke  were  perfectly  contented  and  happy, 
and  appeared  much  more  willing  to  accompany  me  than  to  return  to 
their  camp. 

September  18,  1853. — Commences  very  cold  and  windy,  the  ther- 
mometer being  38®.    The  Snow  mountains,  which  lay  in  full  view  this 
morning,  are  covered  to  near  their  bases  with  snow ;  the  wind,  blowing 
immediately  from  them,  is  cold  and  chilly.    Having  remained  in  camp 
three  days  and  four  nights,  our  animals  recruited  very  much,  and  were 
well  prepared  to  withstand  a  long  day's  march.    Resuming  our  journey 
this  morning,  I  noticed  that  our  guide  showed  an  evident  disposition 
of  unwillingness  to  accompany  me  farther.     Through  the  interpreter, 
he  had  asked  me  to  release  him  from  his  engagement,  and  to  allow 
him  to  return  to  his  home.     This  I  refused  to  do.     I  told  him  that  he 
had  engaged  with  Governor  Stevens  to  conduct  us  to  the  Flathead 
camp,  thence  to  the  village  ol*  St.  Mary's,  west  of  the  Rocky  mount- 
ains, and  that  he  must  fulfil  his  engagement  before  leaving.     He  ap- 
peared very  sullen,  and  promised  to  accompany  us  to  the  end  of  our 
journey.     When  everything  was  ready,  I  told  him  to  mount  his  horse 
and  come  on  ;  he  SEucf  he  wished  to  smoke,  and  that  he  would  over- 
take us  in  a  short  time.     Presuming  that  he  had  fully  made   up  his 
mind  to  accompsmy  us,  I  thought  nothing  of  it,  but  rode  on  without 
him  ;  nor  have  we  seen  him  since.     I  only  regretted  that  he  had  not 
received  a  cudgelling  before  leaving.     Our  Flathead  guides,  however, 
proved  this  day  invaluable,  and  gave  promise  to  conduct  us  quickly 
and  safely  across  the  mountains.     Our  journey  lay  up  the  valley  of  the 
right  bank  of  the  Muscle  Shell  river.     We  struck  one  of  its  forks 
coming  in  from  the  south,  upon  which  we  nooned  eight  miles  above  its 
j'unction  with  the  main  stream.     This  fork  or  tributary  flows  through  a 
beautiful  and  well-grassed  valley  of  two  and  a  half  miles  in  width. 
The  stream,  with  9.  rapid  current,  is  at  present  only  ten  yards  wide, 
with  a  gravelly  bottom,  well  wooded  to  its  source  in  the  Snow  mount- 
ains, the  cotton-wood  occurring  in  great  abundance.     Extending  for  a 
long  distance  on  the  right  bank  of  this  fork,  is  a  bed  of  lignite,  of 
twenty-five  feet  in  thickness.     From  this  fork  our  trail  led  over  a  very 
excellent  road  for  twelve  miles,  till  we  struck  the  main  stream  of  the 
Muscle  Shell,  crossing,  in  the  meanwhile  several  prairie  streamlets 
that  empty  their  waters  into  the  Muscle  Shell.    Travelling  up  llie  river 
four  miles  further,  we  encamped  on  its  right'  bank,  finding  an  abun- 
dance of  grass,  wood,  and  water.     Game,  to-day,  was  very  abundant 
Buffalo  in  large  bands,  antelope,  elk,  geese,  ancTducks,  were  seen  during 
the  day.     The  night  of  the  day  was  mild  and  beautiful  till  towards 
daybreak,  when  it  became  cool  and  chilly  from  the  Snow  mountains. 

September  19,  1863. — Commences  clear  and  cool,  the  thermouKter 
at  sunrise  24^^.  We  lesutaed  out  ysvriTkft'j  at  6  a.  m.,  following  up  the 
valley  of  the  nortbwe&t  folk  o^  xJti^'^xi^^'^  ^^^^^Nx^Jclq^jl  vbis  day  we 
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found  much  less  wooded  than  that  already  travelled,  still  continuing, 
however,  well  grassed.  The  Belt  mountains  to-day  approach  quite 
close  to  the  banks  of  the  Muscle  Shell  on  the  north.  We  saw  plainly 
to-day  that  the  Snow  mountains  are  not  a  separate  and  distinct  ranee, 
but  form  a  part  of  the  Girdle  or  Belt  mountains,  and  are  called  tne 
Snow  mountains  when  the  range  crosses  the  Muscle  Shell,  where  they 
increase  in  elevation  to  such  an  extent  that  many  of  the  higher  peaks 
are  always  covered  with  snow  ;  hence  the  name  that  has  been  applied 
to  them  of  the  Snow  mountains.  The  range  of  the  Belt  mountains 
running  along  the  Muscle  Shell,  taken  in  connexion  with  the  spur  along 
the  Missouri  opposite  Fort  Benton,  and  the  range  running  from  the 
Missouri  to  the  Muscle  Shell,  form  the  two  parallel  sides  and  diagonal 
of  a  parallelogram,  the  diagonal  having  a  general  direction  of  north- 
west and  souUieast.  The  country  south  of  the  Muscle  Shell,  extending 
to  the  base  of  the  Snow  mountains,  is  very  rugged  and  broken,  while 
that  to  the  north,  towards  the  Belt  mountams,  is  partially  wooded,  and 
rises  gradually  from  the  Muscle  Shell  river  to  the  base  of  the  mount- 
ains. We  passed  this  morning  the  mouth  of  the  southwest  fi^rk, 
coming  from  the  Snow  mountains,  which  was  well  wooded,  and  as  large 
and  rapid  as  the  northwest  fork,  with  which  it  made  an  angle  of  38^. 
By  following  along  this  southwestern  fork  you  strike  the  Missouri  at  or 
near  the  gate  of  the  mountains,  and  cross  the  main  chain  of  the  Rocky 
mountains  by  following  up  the  Jefferson  fork  of  the  Missouri.  On  the 
left  bank  of  the  river  we  noticed  this  morning  a  rock  formation,  occur- 
ring in  thin  layers,  similar  to  that  about  sixty  miles  south  of  the  Muscle 
Shell.  As  a  general  thing,  the  banks  of  the  Muscle  Shell  and  those  of  its 
tributaries  are  of  a  clay  formation  mingled  with  much  gravel,  the  bed  of 
the  stream  being  also  gravelly  and  rocky.  Having  travelled  a  dis- 
tance of  twenty  miles,  we  noonedon  the  right  bank  of  the  river,  where 
we  found  excellent  grass,  but  no  wood  ;  which  latter  seems  to  be  more 
scarce  the  farther  we  travel  up  the  river.  At  2  p.  m.  we  resumed 
our  march,  continuing  along  the  right  bank  of  the  river,  over  a  very 
level  and  beautiful  prairie  that  extended  to  the  base  of  the  Girdle 
mountains,  which  at  this  point  cross  the  main  stream  or  northwest  fork 
of  the  Muscle  Shell,  and  run  towards  the  south  for  three  or  four  miles, 
crossing  the  southwest  fork,  where,  bend  ing  more  to  the  east,  making 
an  angle  of  30*^  with  the  main  river,  they  become  the  Snow  mount- 
ains. After  travelling  six  miles  further,  our  trail  lay  through  a  pass 
in  the  Belt  mountains,  formed  by  the  valley  of  the  Muscle  Shell  river, 
which  we  followed  to  our  night's  camp,  crossing  the  river  at  its  4iead 
branches,  several  of  which  are  un wooded,  the  grass  of  the  valley  being 
excellent.  The  mountains  on  each  side  of  the  valley  of  the  northwest 
fork  are  about  1,000  feet  high,  well  clad  with  the  yellow  and  spruce 
pine,  growing  to  a  height  of  seventy-five  feel,  perfectly  straight,  and 
from  twelve  to  twenty- four  inches  in  diameter  near  the  ground.  The 
mountains  are  formed  of  a  cream-colored,  unstratified  rock,  exposures 
of  which  would  be  seen  at  times  along  the  slopes.  The  willow,  in 
great  abundance,  is  found  on  the  banks  of  the  head  branches  of  the 
stream  growing  to  a  height  of  six  and  eight  feet.  We  catii^j^di  \»-T!l\^\. 
on  the  left  banK  of  the  stream,  having  marched  thirty -^ve  rcv\^?>. 

September  20f  1863. — Co/ninences  cool  and  clear,  vVie  thet\3\o\xv^\.^'t  ^ 
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sunrise  being  24P;  frost  last  night  was  exceedingly  heavy,  covering  the 
ground  like  a  coating  of  snow.  Our  canap  of  last  night  being  in  the 
valley  of  one  of  the  head  branches  of  the  Muscle  Shell,  with  high 
mountains  on  each  side,  it  is  possible  that  we  had  frost  niuch  heavier 
than  if  we  had  been  on  the  plains.  We  resumed  our  march  this 
morning  at  7  a.  m.,  our  trail  bemg  over  a  very  excellent  road  along  the 
left  bank  of  the  head  branch  of  the  Muscle  Shell,  on  which  we  en- 
camped, for  about  two  miles,  where,  leaving  it  to  our  right,  our  course 
lay  to  the  west  over  a  prairie  road  at  the  base  of  the  slope  of  the  range 
of  mountains  to  our  left.  After  passing  over  this  well-grassed  prairie 
road,  which  formed  the  divide  of  the  valley,  we  fell  upon  the  head- 
waters of  a  stream  flowing  towards  the  west  and  emptying  into  the 
Missouri,  which,  from  its  general  character,  valley,  bed,  and  direction, 
we  took  to  be  the  Smith's  river  of  Lewis  and  Clark ;  it  is  called  by  the 
Indians .  It  rises  in  the  western  slope  of  the  mountains,  re- 
ceiving tributaries,  small  but  rapid,  from  many  points  in  the  mountains 
on  the  north  and  south.  The  hills  here,  and  along  our  whole  journey, 
continued  to  be  covered  with  the  cedar,  bush-willow,  and  spruce-pine, 
which  grows  small,  but  exceedingly  abundant.  To-day  hills  and 
mountains  assumed  a  more  rugged  appearance  than  we  haa  noticed  on 
any  day  previous;  high  rocky  biufl!s  at  times  outcropping  from  the  hills, 
of  a  dark  black  or  brown  color,  commingled  with  a  light  cream-colored 
rock  apparently  of  a  hard  texture.  The  hills  on  each  side  of  the  valley 
were  from  five  to  six  hundred  feet  high ;  the  brooks,  streams,  and 
rivulets  passed  and  crossed  to-day  were  very  numerous.  The  grass 
along  our  whole  route  was  exceedmgly  fine  and  luxuriant  in  the  valley; 
along  the  slopes  of  the  mountains,'  however,  which  were  covered  with 
rocks  and  pebbles,  the  grass  was  very  spare  and  dry,  contrasting  well 
with  the  beautiful  green  meadows  of  the  valley  below.  Game  to-day 
was  very  scarce,  only  one  elk  and  four  antelope  being  seen  during 
the  day :  the  latter  being  exceedingly  shy,  precluded  all  possibility  of 
approach ;  the  former  we  succeeded  in  killing,  but  he  proved  unfortu- 
nately to  be  a  six-year-old  buck,  poor,  and  good  for  nothing,  which  we 
sorely  regretted,  as  we  were  now  without  meat.  We  nooned  to-day 
on  Smith's  river,  where  we  found  good  water,  grass,  and  wood ;  the 
latter,  however,  was  not  abundant,  the  stream  here  having  a  width  of 
forty  feet.  We  continued  down  the  valley  of  this  river  during  the 
remainder  of  the  day,  which  was  from  a  mile  to  a  mile  and  a  half  wide, 
and  perfectly  level.  It  is  probably  one  of  the  prettiest  valleys  to  be 
found  in  the  mountains.  For  miles  you  see  before  you  a  level  prairie 
bottom,  bounded  on  each  side  by  the  gently  sloping  hiUs  of  the  Belt 
mountains,  which  are  covered  with  a  thick  and  even  growth  of  the 

Eine,  and  through  the  middle  of  this  prairie  the  Smith's  river,  with  its 
anks  bordered  by  the  willow,  birch,  and  cotton-wood,  flows.  The 
water  of  this  stream  is  clear  and  cool,  its  bed  pebbly,  and  current  rapid. 
The  weather  to-day  has  been  very  warm,  rendering  a  coat  uncomfort- 
able, contrasting  greatly  and  agreeably  with  the  weather  of  the  two 
daj^s  previous.  Some  of  the  higher  peaks  of  the  mountains  on 
the  south  side  of  the  valley  were  covered  with  snow,  while  none 
wns  to  be  seen  on  the  mountains  towards  the  north.  After  a  long 
day's  march  we  camped  on  tVie\e^\>3CDk  ot  Smith's  river,  where  we 
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found  good  wood,  grass,  and  water.  We  had  a  luxury  to-night  in  a 
string  of  mountain  trout,  brought  into  camp  by  one  of  our  Flathead 
friends;  these  trout,  which  form  a  very  excellent  dish,  were  twelve  inches 
long,  of  slightly  yellow  tinged  color,  and  spotted  on  the  upper  half,  and 
looK  not  unlike  the  common  mackerel  of  the  East  Our  Indians  dis- 
played on  this  occasion  a  trait  worthy  of  notice.  They  were  without 
meat,  or  anything  to  eat.  We  were  without  meat,  but  had  alitile  flour 
left  from  our  small  stock  of  provisions.  These  being  the  first  fish  caught 
by  any  of  the  party,  they  insisted  on  our  taking  them,  which  were  re- 
fused ;  but  still  insisting,  we  were  compelled  to  accept  them.  This  is 
certainly  an  example  of  boundless  generosity.  I  cannot  say  too  much 
in  favor  of  these  noble  men  who  were  with  us ;  they  were  pious,  aged, 
firm,  upright,  and  reliable  men ;  and  in  addition  tnereto,  entertained  a 
religious  belief  which  they  never  violated.  They  partook  not  of  a  meal 
vrithout  asking  a  blessing  of  God ;  they  never  rose  in  the  morning  or 
retired  at  night  without  offering  a  prayer  to  God.  They  all  knew  the 
country  well,  and  made  excellent  guides  and  good  hunters ;  and  when 
they  could  not  find  fresh  meat  they  accepted  of  the  remnants  from  our 
scanty  table  with  the  greatest  humility  and  contentedness,  contrasting 
well  with  our  Blackfeet  friends,  who  had  iust  left  us,  who  made  free 
with  anything  belonging  to  us,  and  who  looked  upon  our  table  as  their 
own.  These  Flatheads  have  always  been,  as  an  Indian  tribe,  held  in 
the  highest  estimation,  and  this  I  can  fully  confirm  from  actual  ob- 
servation. When  one  or  two  went  out  in  the  morning  to  hunt,  they  gave 
full  details  as  to  water,  grass,  wood,  halts,  meeting  each  other,  &c.,  so 
fuUy  did  they  appreciate  their  position.  The  night  of  this  day  was 
exceedingly  mild  and  pleasant;  the  frost,  however,  being  very  heavy, 
which  before  morning  coated  the  ground  as  with  snow. 

September  21,  1853. — Commences  clear  and  cool,  the  thermometer 
at  sunrise  being  26°.  We  resumed  our  march,  continuing  down 
the  valley  of  Smith's  river  for  a  distance  of  two  miles,  when,  turning 
more  to  the  south,  we  left  the  river  far  to  our  right,  which,  when  ascend- 
ing a  prairie  hill,  near  two  hundred  and  fifty  feet  high,  we  could  trace 
its  windings  though  the  valley  of  the  hills  for  a  distajice  of  many  miles, 
still  continuing  to  flow  through  a  beautiful  and  charming  valley,  receiv- 
ing tributaries  from  the  mountain  slopes  on  each  side.  Our  course  lay 
till  near  noon  over  a  series  of  undulating  prairie  hills,  having  to  our  left, 
about  three  miles  distant,  a  large  tributary  of  the  Smith's  river,  well 
wooded,  and  to  the  south  o(  it  a  high  range  of  well  timbered  mountains, 
some  of  the  summits  of  which  are  covered  with  snow.  The  mount- 
ains to  our  right  continue  to  be  very  high  and  well  wooded.  Near  the 
summit  the  prairie  hills  over  which  we  passed  this  morning  are  cov- 
ered with  rock,  stones,  and  pebbles  in  every  direction,  which  made 
travelling  difficult  far  our  animals.  Game  in  the  valley  of  these 
hills  we  found  very  abundant,  being  principally  antelope,  but  so  ex- 
ceedingly shy  as  to  prevent  all  possibility  of  approach.  About  11  a. 
m.  we  entered  the  valley  of  a  small  stream  turning  towards  the  east, 
upon  which  we  nooned,  finding  here  good  wood  and  water,  but  very 
poor  grass.  This  valley  was  one  hundred  yards  wide,  the  hiils  ot 
mountains  on  each  side  being  about  five  hundred  feel  Vvvj^>  ^^^  cNa.^ 
with  the  pine,  growing  to  a  height  of  sixty  feet  and  pet^ecvVj  sMav^X.* 
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At  our  noon  halt,  two  of  our  Indians  who  had  left  us  early  in  the  morn- 
ing returnod  with  seven  large  mountain  Irout  which  they  had  caught  in 
Smith's  river ;  these  were  similar  to  those  of  the  night  previous,  but  of 
much  larger  size.     Our  course  during  the  afternoon  lay  to  the  south, 
up  a  steep  mountain  five  hundred  feet  high,  which  we  were  compelled 
to  ascend  to  gain  a  ridge  which  we  could  follow,  as  the  valley  was  so 
obstructed  by  rocks  and  brushwood,  and  being  so  very  narrow,  that  it 
was  perfectly  impossible  to  follow  it  to  its  head.     When  gaining  the 
top  of  this  mountain,  nothing  was  to  be  seen  save  an  immense  bed  of 
rugged  mountains.     From  the  summit  of  this  mountain  our  course  lay 
more  to  the  west,  oyer  a  very  excellent  road,  leading  through  a  thicket 
for  a  distance  ol  two  miles,  the  timber  being  the  pine,  hemlock,  cedar, 
and  spruce.     After  passing  the  thicket  referred  to,  we  came  in  sight,  for 
the  first  time,  of  the  main  chain  of  the  Rocky  mountains,  the  object  rf 
all  our  hopes  and  ambition.     These  mountains  we  supposed  to  be  at 
a  distance  of  near  fifty  miles,  and  reared  their  lofty  heads  far  into  the 
blue  sky  m  the  distance.     Our  only  regret  on  seeing  them  was,  that 
we  were  not  on  the  west  side  of  them.     We  had  now  gained  the 
divide  or  highest  ridge  of  the  mountains,  and  now  commenced  a  de- 
scent, dangerous  both  for  our  animals  and  ourselves.     The  mountalDS 
which  we  had  to  descend  in  order  to  reach  a  valley  conducting  us  to  a 
valley  of  the  Missouri,  was  one  thousand  feet  high,  with  a  slope  of  65°. 
This  was  formed  of  dark-blue  slate,  which  in  the  most  of  places  was 
exposed,  presenting  its  rough  edges  to  our  horses'  feet,  making  the  travel- 
ling very  bad  and  dangerous.     We  were  compelled  to  dismount;  and 
wearing  nothing  but  moccasins,  it  was  exceedingly  trying  on  our  feet 
This  slate  formation  dipped  towards  the  west  at  an  angle  of  45°,  the 
largest  strata   being  from   an    eighth   to  half  an   inch  in  thickness. 
Gaining  the  base  of  the  mountain,  we  entered  a  narrow  valley  or  ravine, 
through  which  flowed  a  brook  or  mountain  stream,  the  waters  of  which 
ran  to  the  west  and  emptied  into  the  Missouri.     This  valley  or  raviire 
was  about  seventy-five  yards  wide,  which  we  followed  down  for  sev- 
eral miles,  camping  about  six  miles  from  the  base  of  the  mountain. 
Here  we  found  the  mountains  on  each  side  to  be  composed  of  a  red 
slate  formation.     The  mountains  on  each  side  of  the  gorge  have  been 
heavily  timbered  with  the  pine,  but  a  fire  has  lately  passed  over  them, 
destroying  nearly  every  tree.     Game  we  still  continued  to  find  very 
scarce  ;  one  of  our  Indians,  however,  succeeded  in  killinc  an  antelope, 
which  added  very  materially  to  our  comfort.     The  night  of  this  day 
was  exceedingly  pleasant. 

September  22,  1853. — Commences  very  mild  and  warm.  We  re- 
sumed our  march  at  6  a.  m.,  continuing  down  the  ravine  of  the  mount- 
ains, in  which  we  have  encamped  for  a  distance  of  three  miles ;  the 
geological  formation  of  the  ravme  or  mountains  on  each  side  l^eing 
first  a  blue,  which  lower  down  changes  into  red  slate,  and  finally  into 
a  greenish  gray  slate,  till,  reaching  the  end  of  the  ravine  or  caftou,  the 
slate  character  becomes  completely  lost,  and  changes  into  a  rugged, 
rough,  weather-beaten,  cream-colored  rock.  Where  the  small  portions 
of  rock  have  been  broken  off  and  fallen  into  the  ravine,  it  made  ine  trav- 
elling very  bad  foi  out  amrcvaX^.  M  the  end  of  this  cafion  we  came  in 
view  of  tbe  vaWey  ot  Xbe  ^\s^\ii\^  ^VviV  ^^^s.  ^\^\.  mUes  wide,  and  « 
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most  beautiful,  well-grassed  prairie  bottom,  this  extending  on  each 
side  of  our  route  as  far  as  the  eye  could  reach.  Far  to  our  left  lay  a 
high  ridge  of  the  Rocky  range,  and  in  the  rear  of  it  a  snow-clad  range, 
which  in  the  bright  sunshine  glistened  like  a  mountain  of  silver.  Far 
to  our  right  hiy  another  rough  and  rugged  ridge  of  the  Rocky  range, 
while  to  our  front  lay  a  third,  bounding  the  left  bank  of  the  Missouri. 
Crossing  this  prairie  by  a  very  excellent  road,  we  fell  upon  the  main 
stream  of  the  Missouri,  which  we  found  to  be  a  rapid,  clear,  and  tor- 
tuous stream,  near  two  hundred  yards  wide,  the  channel  water  being 
six  and  eight  feet  deep.  The  river  being  shut  in  by  the  mountains  on 
the  west  and  hills  on  the  east,  becomes  in  places  exceedins^ly  rapid; 
its  banks  are  wooded  in  places  with  the  cotton-wood;  the  willow,  how- 
ever, occurs  very  abundantly  along  its  banks,, on  both  sides.  Not  being 
able  to  find  a  ford  when  striking  the  river,  our  course  tended  down  it 
for  a  distance  of  six  or  eight  miles,  when  we  nooned  on  the  right  bank 
of  the  Missouri,*  finding  here  good  grass  and  water,  but  no  wood.  This 
prairie  bottom  is  covered  with  rich  grass,  but  also  with  an  abundance 
of  prickly  pear.  From  our  halt  at  noon,  we  traTelled  four  miles  fur- 
ther down  the  stream,  where  we  found  a  ford,  taking  advantage  of  a 
point. in  the  river  where  two  islands  formed  in  the  channel.  Here  the 
water  was  two  and  a  half  feet  deep;  bottom  gravelly  and  rocky,  and 
current  so  very  rapid  that  our  animals  were  carried  down  the  stream 
in  crossing.  Fortunately,  we  forded  the  stream  with  everything  dry  and 
safe.  On  one  of  these  islands  we  succeeded  in  killing  a  large  fat  elk, 
weighing  from  six  to  eight  hundred  pounds ;  we  took  about  twenty-five 

Emnds  of  the  choice  portion,  and  turned  the  remainder  over  to  the 
ars  and  wol/es.  After  crossing  the  Missouri  we  began  the  ascent 
of  a  roui>h,  rugged,  craggy  ridge  of  the  Rocky  range;  rocks  and  stone 
lay  piled  to  Our  front,  and  on  each  side,  in  wild  confusion.  This  rough 
road  continued,  however,  for  only  a  few  miles,  when  we  gained  a  series 
of  prairie  bluffs,  or  hills,  which  brought  us  to  a  very  broad  and  beautiful 
prairie  valley,  bounded  on  each  side  by  mountains  Had  we  been 
able  to  find  a  ford  when  first  striking  the  Missouri,  we  would  have  en- 
tered the  southern  end  of  this  prairie,  and  avoided  the  bad  hills  referred 
to ;  but  being  compelled  to  travel  down  it  for  several  miles,  we  pre- 
ferred crossing  this  ridge,  than  to  retrace  the  same  distance  on  the  oppo- 
site side,  to  gam  the  prairie.  The  ridge  referred  to  is  formed  of  a  reddish 
slate-iock,  unstratified;  granite,  however,  was  to  be  seen  in  broken 
masses  on,  and  projecting  above,  the  surface  of  the  ground.  Game  we 
found  more  abundant  to-day  than  any  day  since  we  left  the  buffalo 
country:  in  the  morning  we  saw  two  bands  of  mountain  goat,  bounding 
their  wav  over  the  craggy  hills  with  the  swiftness  of  arrows ;  in  the 
evening  we  saw  many  bands  of  elk  and  antelope  running  over  the  hills 
and  in  the  prairie  valleys  of  the  mountains.  One  of  our  guides,  in  as- 
cending a  high  peak  this  evening,  with  a  glass  saw  something  far  in 
the  distance,  which  he  supposed  to  be  a  man  on  horseback.  I  told  him 
to  go  and  see  what  it  was,  as  I  thought  it  might  possibly  have  been 
some  one  trom  Governor  Stevens's  party  sent  out  to  reconnoitre.  Mount- 
ing a  good  hor^e,  he  was  soon  on  the  road^  He  returned  to  c^ican  ^ 
night  and  reported  that  what  he  took  to  be  a  man  on  botseWcVXxittisAL 
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out  to  be  a  tree.  Our  camp  of  this  night  was  on  a  small  stream  from  the 
west  emptying  into  the  Missouri,  lined  on  each  side  with  an  abundance 
of  wood ;  the  grass,  however,  was  very  indifferent,  "f  he  night  of  this  day 
was  clear  and  beautiful.  This  prairie  is  said  to  connect  with  Fort 
Benton  by  a  wagon  road ;  this  is  at  present  based  upon  information 
from  trappers,  who  have  spent  many  years  in  the  mountains,  and  who 
have  often  passed  over  the  country,  between  Fort  Benton  and  the 
Bitter  Root  valley ;  they  represent  that  it  is  necessary  to  make  but  two 
crossings  of  the  Missouri  in  the  whole  distance,  the  road  coming  in  on 
the  north  side  of  this  prairie  bottom. 

September  23,  1863. — Commences  very  mild  and  pleasant,  the  ther- 
mometer  at  sunrise  being  42°.  We  did  not  resume  our  march  this 
morning  liU  near  8  o'clock,-  when  our  trail  lay  over  the  beautiM 
prairie  valley  before  referred  to,  which  we  found  eighteen  miles  wide, 
crossing  in  the  meanwhile  several  prairie  streams,  all  of  which  empty 
their  waters  into  the  Missouri.  At  12  m.  we  halted  on  a  stream 
coming  from  the  west,  finding  here  good  water  and  wood,  but  very  in- 
different grass.  Game  to-day  has  oeen  exceedingly  abundant.  Elk 
and  antelope,  which  were  seen  in  large  bands  during  the  day,  loaded 
our  table  at  night.  In  the  ahernoon  our  course  lay  up  the  valley  of  a 
small  stream,  on  which  we  nooned;  we  here  found  the  ravine  exceed- 
ingly tortuous,  the  rocks  along  the  valley  many  and  rugged,  though 
affording  a  very  good  road ;  the  rocks  on  the  side  of  the  nUls,  which  at 
times  were  of  a  dark  cream  color,  at  others  of  a  smoky  black,  broken 
off"  and  lined  up  to  near  the  head  of  the  ravine,  when  it  increased  to 
two  miles  in  width,  forming  a  very  beautiful  pine  grove.  The  hills  alwig 
this  ravine  were  clad  with  pines  growing  to  a  height  of  forty  feet,  and 
perfectly  straight.  Our  camp  of  this  night  was  at  the  foot  of  the  di- 
viding ridge  of  the  Missouri  and  Columbia  waters,  on  a  small  brook 
emptying  into  the  stream,  along  which  we  journeyed  during  the  after- 
noon, where  we  found  good  wood,  water,  and  etcellent  grass.  The 
night  of  this  day  was  very  mild  and  pleasant.  We  killed  during  the 
day  one  elk  and  an  antelope,  the  skin  of  the  latter  of  which  we  secured 
and  dried  for  an  apishamo  (saddle-cloth)  for  one  of  our  animals. 

September  24,  1853. — Like  many  of  the  previous  days,  commences 
mild  and  pleasant.  We  resumed  our  march  at  half-past  7  o'clock, 
our  course  being  nearly  due  west,  up  a  steep  mountain  of  the  dividing 
ridge,  which  was  about  one  thousand  feet  high,  above  the  bottom  (^ 
the  valley.  Our  course  to  its  summit  was  necessarily  very  winding, 
from  the  nature  and  character  of  the  ground.  This  mountain,  as  also 
the  whole  range,  was  well  clad,  the  pine  growing  in  some  places  per- 
fectly straight,  and  to  the  height  of  a  hundred  feet.  This  particular 
mountain  crossed  by  us  was  not  practicable  for  wagons ;  though  I 
am  told  there  is  one,  which,  crossing  the  prairie  referred  to  yesteruaji 
crosses  the  mountains  a  few  miles  further  to  the  north,  by  a  verjr  ea^ 
and  gradual  ascent  and  descent,  the  only  obstructicHi  being  the  timber 
and  the  loose  rocks  and  stones. 

On  the  top  of  this  mountain  we  found  a  quagmire,  in  which  our  ani- 
mals unfortunately  plunged  themselves ;  and  it  was  with  some  diffi- 
culty that  they  were  e^mcaled.    Gaining  the  summit  of  this  mountain, 
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we  fell  upon  a  beautiful  prairie  road,  which  led  us  to  the  headwaters 
of  the  Little  Blackfoot  fork  of  the  Hell  Gate  river,  being  a  tributary  to 
the  Clark's  fork  of  the  Columbia.  This  stream  we  found  well  wooded, 
the  cotton- wood  and  willow  abounding  principally;  the  tops  of  the 
mountains  on  each  side  were  clad  with  pine. 

The  mountains  on  our  right  were  formed  of  a  dark  gray  rock ;  which, 
having  become  very  much  disintegrated  by  the  action  of  the  frosts,  lay 
piled  up  to  the  height  of  many  feet.  At  the  foot  of  the  mountains,  for 
many  miles,  the  valley  of  this  fork  was  from  a  mile  to  a  mile  and  a 
half  wide,  and  covered  with  a  rich  growth  of  very  nutritious  grass. 
We  nooned  on  the  right  bank  of  this  stream,  where  one  of  our  Indians 
caught  a  string  of  fine  mountain  trout.  In  nearly  all  the  brooks  and 
streams  that  we  have  met  in  the  mountains  thus  far,  we  have  found  an 
abundance  of  fine  trout ;  thus  always  affording  ps  something  for  our 
table  in  the  scarcity  of  game,  which  latter  we  found  scarce  again 
to-day,  only  one  or  two  antelopes  being  seen  in  the  valley. 

Resuming  our  march,  we  continued  down  the  valley  of  this  beautiful 
mountain  stream,  fording  it  at  a  distance  of  three  miles ;  when,  to 
shorten  our  distance,  we  gained  the  top  of  a  prairie  hill,  from  which  we 
had  a  fine  view  far  into  the  distance ;  crossing,  in  the  interval,  several 
prairie  streamlets  that  flow  into  the  Little  Blackfoot  fork ;  we  could 
see  several  small  tributaries  coming  in  from  the  east,  winding  through 
very  beautiful  prairie  valleys;  some  of  these  streams  being  well 
wooded.  Having  travelled  a  distance  of  twenty-five  miles,  we  camped 
on  a  tributary  of  the  Little  Blackfoot  fork,  findmg  here  good  wood  and 
water,  but  not  as  good  grass  as  we  had  passed  during  the  day,  nor  as 
good  as  our  animals  deserved  after  a  fatiguing  march.  During  the 
afternoon  the  clouds  gathered  thick  and  black  in  the  west,  giving  prom- 
ise of  a  shower,  which,  towards  9  p.  m.,  came  in  full  blast,  contmuing 
till  morning,  giving  us  a  wet  and  uncomfortable  bed. 

September  25,  1863. — Commences  cloudy  and  rainy,  the  rain  having 
continued  the  whole  night  without  cessation.  Our  course  this  morning 
lay  along  a  series  of  hills,  some  of  which  were  very  steep  and  exceed- 
ingly rocky.  The  rain  during  the  night  had  caused  the  ground  to  be- 
come very  muddy  and  slippery.  We  crossed  the  Little  Blackfoot  fork 
many  times,  which  we  found  well  wooded  with  cotton-wood  and  wil- 
low; current  rapid,  and  the  bottom  very  rocky,  with  many  rapids. 
The  rain  continued  during  the  whole  day,  which  made  the  travelling 
disagreeable.     The  mountains  to-day  are  not  so  high  as  those  wo  have 

Gissed,  but  present  more  the  appearance  of  high  undulating  prairie 
Us,  with  their  summits  occasionally  covered  with  timber.  Tne  for- 
mation along  some  of  these  mountain  prairies  was  of  slate  granite  and 
a  red  brick-colored  rock,  which,  when  broken,  looked  not  unlike  frag- 
ments of  broken  brick.     Our  camp  of  last  night  was  near  a of 

mouatain  limestone.  Having  halted  at  12  m.  to  prepare  breakfast,  we 
resumed  our  march  at  2i  p.  m.,  continuing  down  the  valley  of  the 
Little  Blackfoot,  which,  receiving  many  tributaries  from  the  mountains 
on  each  side,  swelled  it  to  a  stream  of  from  eighteen  inches  to  two  feet 
deep,  and  from  twenty- five  to  thirty  yards  wide,  which  contia\ieg»  \o  Vi^ 
'weU  wooded ;  the  quaking  asp  and  small-leafed  coUou-Voo^  Vi€vci%. 
20 
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found  most  abundant ;  elm  and  ash  were  also  to  be  found — ^the  latter, 
however,  but  seldom.       , 

The  valley  of  this  stream  is  now  one  mile  wide,  and  covered  with  a 
beautiful  and  luxurious  growth  of  fine  grass.  In  many  places  the  valley 
has  been  burnt  over,  and  the  young,  green  grass,  is  now  growing  abun- 
dantly. Our  night's  cam[)  being  near  one  of  these  spots,  our  animals 
duly  appreciated  the  nutritious  grass.  We  struck,  dunne  the  afternoon, 
the  main  stream  of  the  Hell  Gate  river,  which  we  found  to  be  a  rapid, 
bold  stream,  eighty  yards  wide,  with  channel  water  two  feet  deep, 
lined  on  both  sides  with  the  small-leafed  cotton-wood.  We  did  not 
follow  the  Little  Blackfoot  fork  to  its  mouth,  as  our  trail  tended  more 
to  the  west,  over  a  series  of  low  undulating  prairie  hills,  striking  the 
main  stream  of  the  Hell  Gate  river  about  three  miles  below  the  moulh 
of  the  fork.  We  forded  the  Hell  Gate  river  a  few  miles  below  the 
Little  Blackfoot,  camping  on  its  left  bank,  finding  good  grass,  wood 
and  water. 

The  Hell  Gate  river  rises  in  the  main  chain  of  the  Rocky  mountains; 
its  principal  branch  flowing  through  a  well  known  prairie  bottom 
called  '*  Deer's  Lodge ;"  its  source  being  in  the  ridge  of  mountains  sepa- 
rating its  waters  firom  those  of  the  Wisdom  river,  a  tributary  of  the 
Jefierson  fork  of  the  Missouri ;  its  most  eastern  branch  rising  in  a  ridge 
separating  it  fi*om  the  main  stream  of  the  Jefferson  river.  Both  of  these 
branches  are  followed  by  Indians  going  to  the  buffalo  hunt — the  former 
being  travelled  by  a  very  good  wagon-road  from  Fort  Hall. 

September  26,  1853. — C!ommences  cool  and  cloudy;  the  rain  ceased 
near  morning,  leaving  everything  wet  and  disagreeable.     We  resumed 
our  march  at  7.10  a.  m.  down  the  valley  of  the  Hell  Gate  river,  on  its 
left  bank,  continuing  at  times  in  the  valley  over  the  prairie  bluffs  that 
bound  it,  in  order  to  cut  off  the  many  bends  of  the  stream.     We  crossed 
the  stream  several  times  during  the  day,  finding  the  ford  with  water 
two  feet  deep,  and  the  stream  fit)m  eighty  to  one  hundred  yards  wide. 
About  11  a.  m.,  when  on  the  left  bank  of  the  river,  we  struck  the  trail 
of  a  party  going  towards  the  east — the  trail  being  but  a  few  days  old. 
We  found  a  small  pile  of  stones,  and  in  it  a  small  piece  of  paper  with 
the  following  written  on  it :  •*  F.  W.  Lander,  engineer  N.  P.  P.  R.  Ei^ 
passed  here  with  nine  men  September  23,  1853,  towards  St.  Maiy'*— 
Hugh  Munroe,  guide."  His  trail  tended  at  that  time  due  magnetic  east, 
whue  ours  was  due  mametic  west.    I  thought  it  possible  that  the  guide  af 
Mr.  Lander's  party  had  taken  the  Hell  Gate  river  to  be  the  St.  Maiy's  or 
Bitter  Root  nver,  and  in  that  case  was  following  it  up  to  strike  the  St. 
Mary's  village,  the  point  of  junction  of  the  several  reconnoitring  parties 
then  in  the  field.    Laboring  under  this  impression,  and  knowing  full  well, 
fi-om  having  four  Flathead  guides  with  us,  that  we  were  travelling  on  the 
proper  trail  and  in  the  right  direction,  I  deemed  it  expedient  to  de- 
spatch Mr.  Burr  and  an  Indian  guide,  with  directions  to  fculow  their  trail 
a  reasonable  length  of  time,  and  if  he  met  with  the  party,  to  warn  its 
chief  of  his  error;  and  in  case  he  could  not  overtake  them,  to  retrace 
his  steps,  and  follow  on  our  trail  to  the  village  of  St.  Mary's.    To  this 
effect  he  and  the  Indian,  mounted,  as  well  as  the  condition  of  our  api- 
mals  admitted,  started  at  12  m.  on  their  trail.    We  passed  to-day  quite 
a  large  tributary  to  the  HeU  Gate  river,  coming  in  from  the  west-south- 
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west,  called  the  Flint  creek,  by  following  which,  our  Indians  stated,  led 
to  a  road  of  two  or  two  and  a  half  days'  journey,  to  the  St*  Mary's 
village,  across  the  Bitter  Root  range  of  mountains,  but  by  a  much 
more  rough  and  rugged  trail  than  the  one  we  were  then  travelling. 
They  stated  that  the  road  was  by  the  Gun  Flint  creek,  and  is  the  one 
travelled  by  the  Blackfoot  Indians  in  the  spring,  when  visiting  the  Flat- 
head country  to  steal  horses. 

I  thought  it  probable,  therefore,  that  Mr.  Lander's  party  had  taken 
this  road  across  the  mountains,  and  in  that  case  Mr.  Burr  could  not 
overtake  them  before  reaching  the  village  of  St.  Mary's. 

Continuing  our  journey  over  a  series  of  prairie  hills  till  2.30  p.  m., 
we  encamped  on  the  west  bank  of  the  Hell  Gate.  Here  the  stream 
was  well  wooded;  channel-water  two  feet  deep,  clear,  and  the  current 
quite  rapid ;  bottom  stony  anH  cravelly. 

The  weather  during  this  afternoon  was  cool  and  cloudy,  which, 
towards  the  middle  of  the  night,  changed  to  a  cold  rain,  rendering  our 
overcoats  very  comfortable.  Game  during  this  day  has  been  exceedrndy 
scarce;  one  antelope  was  all  that  was  seen  during  the  day;  at  night, 
however,  one  elk  came  near  the  camp,  when  three  of  the  party  started, 
one  on  horseback,  in  pursuit  of  him.  They  succeeded  in  wounding 
him,  but  not  so  badly  out  that  he  escaped.  The  Indians  were  exceed- 
ingly anxious  to  capture  him,  since  they  had  nothing  to  eat,  but  were 
dependant  on  our  Dounty,  which  was  necessarily  small  and  limited* 
Here  I  am  forced  to  mention  the  patience  and  fortitude  of  these  Indians. 
Here  they  were  brought  from  their  tribes  and  homes,  and  in  the  midst 
of  their  hunting  season,  to  guide  and  accompany  the  whites  across  the 
Rocky  mountains,  and  when,  without  any  thing  to  eat,  they  displayed 
a  degree  of  christian  fortitude  rarely  seen  among  any  other  class  of 
people ;  but  willingly  did  we  shore  our  scanty  fare  with  them. 

September  27,  1853. — Commences  cool  and  cloudy,  giving  indication 
of  rain ;  the  thermometer  at  sunrise  being  42^.  We  resumed  our 
journey  this  morning  at  6.30  a.  m^,  continuing  our  course  along  the 
banks  of  the  Hell  Gate  river,  which  we  crossed  five  times  during  the 
day,  finding  a  good  ford  at  each  crossing,  with  water  about  two  feet 
deep ;  the  current  very  rapid  and  bottom  rocky.  The  stream  con- 
tinued to  be  well  wooded,  and  the  valley  in  places  being  a  pine  forest, 
the  trees  growing  to  a  great  height,  and  perfectly  straight.  We  found 
the  valley  to-day  running  nearly  west,  but  the  stream  itself  very  tor- 
tuous, and  making  large  bends.  We  saw  no  game  to-day.  We 
saw  on  the  road  in  abundance  what  are  called  by  some  the  mountain 
apple,  a  small  red  berry,  growing  in  bunches  icom  six  to  nine  feet  high. 
They  looked  very  much  like  the  apple  seen  on  the  rose-bush  when  tne 
fk)wer  has  been  plucked  or  withered.  The  taste  is  somewhat  similar 
to  that  of  the  apple  of  the  States,  and  when  touched  severely  by  the 
firosts  are  said  to  be  very  good. 

The  mountains  on  each  side  of  the  valley  are  still  clad  with  pine ; 
the  valley  itself  being  to-day  very  level,  affording  a  beautiful  road  ;  the 
grass  being  very  good.  Afler  a  march  of  twenty-five  miles,  we  en- 
camped on  the  right  bank  of  the  Hell  Gate  river,  finding  good  grass, 
wood,  and  water. 

About  seven  o'clock  p.  m.  the  Indian  guide  who  had  accom.!^asLv^d. 
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Mr.  Burr  returned,  stating  that  Mr.  Burr  was  back  thirty  or  forty  mfles. 
I  concluded,  therefore,  to  remain  in  camp  until  he  should  return.  The 
night  of  this  day  was  mild  and  pleasant.  We  passed,  about  10  o'clock 
a.  m.,  a  second  trail  leading  to  St.  Mary's  village,  which  was  to  our 
right,  being  the  one  followed  during  the  high-water  seasons. 

September  28,  1863. — Commences  cool  and  cloudy.  At  8  o'clock  a. 
m.  it  commenced  raining,  which  continued  during  the  day,  though 
moderately.  We  remained  in  camp  to-day;  our  Indians  amusing 
themselves  in  fishing  and  arranging  their  trinkets,  &c.,  as  they  were 
now  approaching  their  village,  and  wished  to"^how  to  advantage,  both 
among  their  own  tribe  and  the  whites.  The  men  were  engaged  in  at- 
tending to  their  animals,  &c.,  making  moccasins,  or  boots  of  dressed 
buffalo  hide,  for  those  that  were  lame ;  this  latter  we  were  compelled 
to  do  some  days  back,  as  several  of  our  horses  were  tender-fix)ted; 
being  unshod,  and  crossing  the  streams  so  often,  the  beds  of  all  of 
which  were  rocky  and  pebbly,  told  upon  the  feet  of  our  animals.  This 
plan  of  making  boots  or  moccasins  for  them  we  found  to  answer  very 
well. 

About  7  o'clock  p.  m.  Mr.  Burr  returned.  He  reported,  "  that  after 
leaving  my  trail  on  the  morning  of  the  26th,  he  followed  on  the  trail 
of  the  horse-tracks  which  we  had  seen,  which  tended  north  forty-five 
degrees  east ;  he  followed  till  he  came  to  one  of  the  camps ;  he  dis- 
mounted and  followed  one  of  their  camp-fires,  and  found  the  ashes  stiH 
warm,  thereby  showing  he  was  not  many  miles  distant  from  them ;  that 
he  followed  the  trail  over  a  very  rough,  difficult,  and  rugged  road  to  i 
the  top  of  a  high  hill,  from  which  he  could  see  far  in  the  distance. 
Towards  the  north  lay  the  valley  of  a  large  stream,  the  banks  of  which 
were  well  wooded,  the  valley  well  grassed."  From  his  descripti(Mi,  I 
look  this  to  be  the  Big  Blackfoot  fork  of  the  Hell  Gate  river.  When 
gaining  the  top  of  this  mountain,  the  Indian  refused  to  follow  him 
iurther,  but  turned  his  horse's  head  westward. 

Mr.  Burr  reports,  that  if  his  horse  had  been  in  good  condition,  be 
would  have  followed  them  alone ;  as  it  was,  he  was  compelled  to  retrace 
his  steps,  and  follow  the  trail  of  the  Indian. 

September  29,  1863. — Commences  cloudy  but  warm,  thennoraeter 
at  sunrise  being  39®.  We  resumed  our  journey  at  6.30  a.  m.  down  the 
Hell  Gate  river,  following  along  its  right  bank  by  a  very  excellent 
road,  which  lay  principally  through  a  pine  forest  of  the  valley.  At  a 
distance  of  six  or  seven  miles  we  struck  the  Big  Blackfoot  fork  of  the 
Hell  Gate  river,  which  we  found  to  be  a  rapid  stream,  from  fifty  to 
sixty  yards  wide  at  its  mouth,  with  a  rocky  bed,  and  channel-water 
twenty  inches  deep.  We  crossed  it  about  twenty  yards  above  its 
mouth. 

Where  the  forks  come  together  is  a  beautiful  prairie  bottom,  well 
grassed.  This  place  is  called  the  Hell  Gate,  a  name  given  it  by  the 
Flatheads  and  other  Indians  west  of  the  .mountains,  from  the  fact  that 
here  the  Blackfeet  Indians  have  committed  many  murders  and  rob- 
beries ;  it  being  the  debouch  of  the  defiles  of  the  mountains,  and  where 
Indians  are  generally  found,  and  must  pass  in  going  to  the  bufialo  hunt 
east  of  the  Missouri. 

It  is  a  perfecl  gale  in  \^e  xsvwoi&KfliL^^Sjst^^  knowu  and 
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noted  landmark.  From  receiving  the  large  volume  of  water  brought 
down  by  the  Big  Blackfoot  fork,  the  Hell  Gate  river  has  swollen  to  a 
large  stream,  with  a  rapid  current,  and  eighty  yards  wide.  At  11.30 
a.  m.  we  fell  upon  the  trail  of  a  large  party  from  the  Big  Blackfoot 
fork.  A  short  time  after,  upon  the  trail  of  two  wheels,  with  animals 
shod,  which  we  concluded  was  the  trail  of  the  main  portion  of  the  expe- 
dition ;  they  had  passed  this  place  only  the  day  before,  the  trail  of  the 
wheels  being  that  of  the  odometer  wagon. 

At  12  m.  we  halted  on  the  right  bank  of  the  main  stream  of  the  Hell 
Gate  river,  having  travelled  fifteen  miles,  finding  here  good  grass, 
wood,  and  water.  Resuming  our  march  at  1.30  p.  m.,  we  continued 
for  two  miles  further  along  the  Hell  Gate  river;  crossing  it  at  a  point 
where  formed  a  gravelly  island  in  the  channel,  we  found  the  current 
here  quite  swift,  water  about  two  feet  deep,  and  bottom  as  above,  very 
pebbly^  and  rocky. 

We  now  entered  upon  a  large  and  beautiful  prairie  lying  between 
the  Hell  Gate,  and  Bitter  Root  or  St.  Mary's  river,  which  latter  at  a 
distance  of  three  or  four  miles  we  struck,  finding  it  a  bold  rapid  stream, 
and  of  the  same  size  and  character  as  the  Hell  Gate  river.  We  struck 
the  Bitter  Root  river  where  it  makes  a  great  bend,  going  to  the  west, 
and  about  eight  or  nine  miles  above  its  mouth. 

This  river  rises  in  the  main  chain  of  the  Rocky  mountains,  is  about 
ninety  miles  long,  and  flows  through  a  beautiful  valley,  where  is  the 
residence  and  home  of  the  Flathead  Indians.  It  is  noted  for  its  abund- 
ant and  rich  grass  and  for  its  exceedingly  mild  winters.       •  ^ 

Travelling  up  the  Bitter  Root  river  for  a  distance  of  six  miles,  we 
crossed  it,  camping  on  its  left  bank,  finding  good  grass,  wood,  and 
water ;  our  camp  being  where  the  main  party  camped  on  the  night 
previous.     The  night  was  cool,  with  a  heavy  frost. 

September  30,  1853. — Commences  misty  and  cool,  but  towards  ten 
o'clock  became  a  beautiful  bright  day. 

We  resumed  our  journey,  at  7.30  a.  m.,  up  the  Bitter  Root  valley, 
by  a  very  excellent  road,  crossing  several  small  tributaries  coming  in 
from  the  west,  making  one  crossing  of  the  Bitter  Root  river  about  ten 
miles  from  our  camp  of  last  night.  At  a  distance  of  six  or  seven  miles 
further  we  halted  on  a  small  stream  from  the  east,  about  three  miles 
below  the  St.  Mary's  village,  the  sight  of  which  we  all  greeted  wiih 
feelings  of  joy.  We  were  visited  here  by  several  Flathead  Indians, 
who  informed  us  that  "  Suryarpees"  arrived  yesterday,  meaning  there- 
by the  expedition.  Resuming  our  march,  we  reached  the  village  at  3 
p.  m.,  on  the  twenty-second  day  from  Fort  Benton.  Here  we  were 
met  by  the  Governor  and  several  members  of  ihe  expedition,  who  had 
expected  us  in  much  sooner.  Mr.  LaflHer's  party,  whom  we  started  in 
search  of,  arrived  safe. 

Our  Indian  delegation  was  presented  to  the  Governor,  who  talked 
with  them  as  the  representatives  from  their  tribe,  setting  forth  the  good 
intentions  of  the  government,  &c.  We  were  glad  to  find  ourselves  at 
our  journey's  end. 

Taking  now  a  retrospective  view  of  our  route  from  Fort  Benton,  we 
saw  we  had  made  a  great  bend,  when  leaving  the  Missouri,  to  the 
south-southeast,  over  a  line  of  one  hundred  and  thut^  \x\\\a^^\a\5a.^ 
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Muscle  Shell  river ;  thence  southeast,  over  a  line  of  sixty  miles ;  thence 
westward,  across  the  main  chain  of  the  Rocky  mountains,  to  the  Bitter 
Root  valley,  over  a  distance  of  two  hundred  and  twenty-five  mil^ 
crossing  in  the  interval  the  source  from  whence  flows  both  the  waters 
of  the  Atlantic  and  Pacific  oceans.  In  addition  to  crossing  several 
small  streams  which  empty  their  waters  into  the  Missouri,  we  had  fol- 
lowed to  its  head  one  ot  its  principal  tributaries — namely,  the  Muscle 
Shell  river— crossing  the  ridge  of  the  mountains  from  which  it  receives 
its  source;  crossing  the  Missouri  far  to  the  south,  near  to  the  gate  of 
the  mountains  (the  great  landmark  of  the  country)  through  which  it 
issues;  and  thence,  across  the  main  chain  of  the  mountains,  to  the  head- 
waters of  -Clark  s  fork  of  the  Columbia.  From  the  dividing  ridge  of 
the  moHutains,  and  even  for  thirty  miles  to  the  east,  I  can  say  firom  ac- 
tual examination  that  the  route  travelled  by  my  party  down  the  Little 
Blackfoot  fork,  and  thence  by  the  Hell  Gate  river  to  the  Bitter  Root 
valley,  is  perfectly  practicable  for  wagon-trains.  There  are,  it  is  true, 
some  obstructions  at  present,  such  as  timber  and  loose  rocks  and  stones; 
but  with  very  little  labor  it  can  be  made  not  only  a  practicable,  but  a 
beautiful  wagon-road.  The  valley  of  both  the  streams  mentioned  af- 
fords the  greatest  abundance  of  rich  and  nutritious  grass,  and  their  bor- 
ders are  all  well  timbered  with  an  abundant  supply  of  wood;  thus 
affording  the  two  ffreat  requisites  on  a  wagon-road. 

Most  of  the  road  is  over  a  beautiful  prairie  valley,  which  Nature  her- 
self seems  intentionally  to  have  formed  for  the  passage  of  wagon- trains. 
It  is  true  that  the  mountain-streams  have  to  be  crossed  quite  often,  but 
there  is  a  ford  at  every  crossing.  The  banks  are  low,  and  the  beds 
are  all  hard  and  covered  with  pebbles  and  gravel;  thus  affording  every 
facility  for  the  passage  of  wagon-trains.  There  are  no  mountains  to 
cross — no  sloughs,  no  coulees,  or  other  obstructions. 

With  regacrd  to  the  connexion  from  Fort  Benton  to  within  thirty  or 
forty  miles  of  the  dividing  ridge  on  the  east,  I  cannot  express  an  opin- 
ion from  what  I  saw ;  but,  from  information  gathered  from  the  hunters 
and  trappers  of  the  mountains,  it  is  said  that  "there  is  a  practicable 
wagon-road  from  Fort  Benton  to  the  mountains,  and  across  the  moun- 
tains by  the  route  we  travelled,"  which  road  crosses  the  Missouri 
twice,  both  places  giving  an  excellent  ford  with  a  hard  bottom. 

Here,  therefore,  exists  in  the  mountains  a  broad  open  pass,  through 
which  it  is  possible  that,  ere  many  years  shall  have  passed,  a  brcMid 
emigrant  trail  will  lead  from  the  Atlantic  to  the  Pacific.  Can  it  be 
otherwise?  Can  the  advantage  possessed  by  the  Missouri  river,  flowing 
as  it  does  through  the  very  heart  of  our  country,  proved  by  actual  ex- 
periment to  be  navigable  for  a  distance  of  twenty-two  hundred  miles, 
and  which  from  reliable  authority  is  said  to  be  navigable  for  light- 
draught  steamers  to  the  foot  of  the  mountains — can  it  be,  I  say,  that, 
when  we  have  steamboat  navigation  from  the  east  to  within  six  days 
of  the  headwaters  of  the  Pacific,  the  advantages  possessed  by  this 
northern  country  can  be  overlooked  or  lost  sight  of?  Will  not  the  em- 
igrants take  the  shortest  and  most  direct  line  to  the  Pacific?  It  has 
been  proved  beyond  a  cavil  that  there  is  a  wagon-road  firom  the  head- 
waters of  the  Mississippi  to  the  base  of  the  mountains,  and  that  there 
exist  through  the  mounxains  pas^e^  ^t^cUcable  for  wagons.    In  addi* 
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tion  to  this,  the  great  line  and  length  of  water  communication  from  St. 
Louis  to  the  base  of  the  mountains  renders  this  section  especially  in- 
valuable in  a  commercial  point  of  view,  and  gives  it  a  degree  of  im- 
portance possessed  by  none  other. 

Should  it  prove  that  the  country  westward  from  the  mountains  to  the 
Pacific  is  feasible  and  practicable,  I  hesitate  not  in  saying  that  this 
section  may  yet  prove  the  great  key  to  unlock  to  our  country  rich  and 
hidden  treasures,  and  that  will  afibrd  to  our  capitalists  an  inviting  op- 
portunity (or  investments.  It  might  be  said  by  some  that  this  is  noth- 
mg  new.  It  is  true  that  these  things  have  been  as  long  as  the  country 
has  been  in  existence;  but  why  have  we  not  taken  possession  of  them-^ 
why  have  we  not  used  the  advantages  that  Nature  herself  placed  right 
at  our  doors?  It  is  only  because  we  have  not  felt  the  need,  the  ne- 
cessity for  them  until  the  present;  but  now  we  do  feel  the  necessity, 
and  tnat  deeply,  of  turning  to  our  account  not  only  every  natural  ad- 
vantage afforded  us,  but  to  improve  those  natural  advantages  by  arti- 
ficial ones — in  a  word,  to  connect  the  Atlantic  with  the  Facifac,  not 
only  by  a  water  but  a  land  communication.  The  exertion  and  enter- 
prise of  a  private  company  alone  has  made  known  to  us  the  importance 
Sssessed  by  the  great  river  Missouri,  extending  and  pushing  their  jjosts 
ther  and  further  into  the  Indian  country.  As  time  progresses,  they 
have  now  reached  the  furthest  confines  and  limits  of  the  Indian  country 
east  of  the  mountains,  and  have  thus  made  us  aware  of  the  existence 
of  a  treasure  in  the  very  heart  of  our  country,  and  which  may  yet  tell 
upon  our  public  coffers.  These  men  saw  the  advantages  that  would 
be  possessed  by  this  river,  was  it  navigable  to  a  great  distance  above 
its  mouth;  knowing  full  well  the  ease  and  economy  of  thus  transporting 
supplies,  and  bringing  from  the  Indian  country  their  furs  and  peltries. 
With  this  view  they  attempted  its  navigation;  success  crowned > their 
efforts,  and  year  after  year  are  they  repaid  one  hundred  fold  for  their 
exertion  and  enterprise,  and  now  is  a  single  steamer  seen  following  the 
tortuous  channel  of  the  Missouri  from  St.  Louis  to  a  point  twenty-two 
hundred  miles  above  its  mouth — a  solitary,  but,  I  trust,  a  sure  pioneer 
of  the  long  line  of  steamers  that  may  yet  be  seen  ploughing  the  waters 
of  the  Missouri  from  St.  Louis  to  the  Rocky  mountains,  and  be  instru- 
mental in  arousing  our  people  to  a  sense  of  the  advantage  possessed  by 
us,  and  which  only  needs  an  industrious  and  persevering  hand  to  be 
turned  to  our  nation's  benefit;  and  to  these  men  be  the  credit. 
Truly  and  respectfully,  your  obedient  servant, 

JOHN  MULLAN. 

Governor  1. 1.  Stevens, 

In  command  ofN.  P.  £•  R.  Survey^  8(c. 
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26.  Report  of  the  exploration  from  Cantonment  Stevens  to  Fort  Hall  and 
lacky  by  Lteutenavt  John  Mullan^  U.  S.  A.,  with  his  route  up  the  St. 
Mary^s  to  and  up  the  Jffferson  fork  of  the  Missouri. 

Camp  Stevens,  on  the  Bitter  Root  River, 

Washington  Territory^  November  19,  1853. 

Sir  :  I  have  the  honor  to  report  that  I  herewith  transmit  a  sketch  of 
a  reconnaissance  from  the  village  of  St.  Mary's,  on  the  Bitter  Root  river, 
to  and  up  the  Jefferson  fork  of  the  Missouri.  I  left  my  camp  on  this 
river  on  the  14th  of  October  last,  with  the  intention  of  making  the  con- 
nexion between  this  point  and  Fort  Hall  on  the  emigrant  road,  taking 
with  me  Mr.  Owen  as  "guide,"  there  being  no  Indians  at  St.  Maiy's 
village,  save  Pierre,  the  Iroquois.  Mr.  Owen  had  represented  to  me  that 
he  knew  the  route  full  well  between  the  two  points,  but  after  being  out 
six  or  seven  days  he  totally  mistook  his  road,  and  having  with  me  no  map 
or  anything  to  guide  me,  I  was  compelled  to  make  the  best  use  of  the 
time  and  means  at  my  disposal  as  the  circumstances  under  which  I 
was  placed  would  admit  of.  I  succeeded,  therefore,  in  making  the 
connexion  between  this  point  and  the  Jefferson  fork  of  the  Missouri. 

I  'followed  up  the  valley  of  the  Bitter  Root  river  to  its  headwaters. 
This  valley  retains  the  general  character  that  it  possesses  at  or  near 
the  St.  Mary's  village  for  a  distance  of  forty-three  miles,  the  width  of 
the  valley  being  from  four  to  seven  miles  up  to  this  point.  The  stream 
is  well  wooded  for  the  whole  distance  with  the  cotton-wood  and  pine. 
At  the  point  referred  to,  forty-three  miles  from  the  St.  Mary's  village, 
the  river  forks  in  two  main  branches — one  coming  from  the  south-south- 
east, and  the  second  from  the  south-southwest.  My  trail  lay  along  the 
fork  coming  from  the  south-southeast.  The  trail  also  forks  at  the  point 
of  junction.  The  trail  along  the  other  fork  is  used  by  the  Nez  Perces 
Indians  on  their  road  to  the  buffalo  hunt  east  of  the  Rocky  mountains. 
This  point  is  known  among  the  Flatheads  as  the  place  of  "Many  Roads," 
there  being  many  trails  crossing  and  recrossing  each  other  at  this 
point.  From  this  point  the  valley  of  the  stream  diminishes  to  its  head- 
waters, a  distance  of  about  twenty-one  miles,  the  trail  leading  over  a 
very  excellent  road  to  within  six  or  eight  miles  of  its  source,  where  the 
trail  leads  over  a  somewhat  difficult  road  for  two  or  three  miles,  cross- 
ing what  is  termed  "Ross's  Hole  mountain,"  leading  to  a  broad  open 
prairie,  surrounded  on  all  sides  by  mountains.  This  spot  is  known 
among  the  Flatheads  and  others  as  "Ross's  Hole,"  and  it  is  here  (which 
I  have  from  undoubted  evidence,  as  there  are  men  now  living  at  the 
St.  Mary's  village  who  were  present  at  the  time)  that  Messrs.  Lewis 
and  Clark  first  saw  the  Flatheads  as  they  were  encamped  on  the  Bitter 
Root  river.  Our  road  lay  over  this  prairie  to  the  foot  of  the  dividing 
ridge  of  the  Missouri  and  Columbia  waters,  up  to  which  point  there  is 
a  good  wagon  road,  save  the  crossing  of  "Ross's  Hole  nK)uniain;'' 
which,  however,  can  be  avoided  by  following  the  bending  of  the  stream 
through  a  cafion  of  the  mountains.  On  our  return,  I,  wiih  a  portion  of 
the  party,  came  through  this  cafion  without  any  difficulty ;  and,  in  order 
to  be  made  a  good  wagon-road,  needs  only  to  be  cleared  of  timber  and 
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brush-wood.  The  ascent  over  the  divide  is  very  steep,  and  near  the 
summit  somewhat  diificult. 

The  mountain  of  the  divide,  over  which  the  trail  leads,  is  known  as 
the  "Big  Hole  mountain."  I  think  that  empty  wagons  can  ascend  it, 
however,  with  not  much  difficulty,  though,  as  yet,  none  have  ever 
crossed  it  in  going  towards  the  east.  The  descent,  however,  on  the 
Missouri  side,  is  very  gradual  and  over  a  most  excellent  road,  leading  to 
a  broad  open  prairie,  through  which  flows  a  series  of  streams,  forming 
the  Wisdom  river  of  the  Jefferson  fork  of  the  Missouri.  Immediately 
upon  crossing  the  divide,  we  fell  upon  one  of  these  streams,  which  we 
followed  down  to  the  open  prairie,  which  was  about  thirty  miles  in 
width.  The  geological  character  of  the  country  up  to  this  point,  from 
the  St.  Mary's  village,  is  about  one  and  the  same ;  the  rocks  being 
principally  granite  and  basaltic  rocks  out  of  place.  Arriving,  however, 
at  the  range  of  hills  or  mountains  forming  the  eastern  boundary  of  this 
prairie,  the  rock  changes  to  a  conglomerate  formation,  having  no  gene- 
ral direction.  This  conglomerate  yck  is  formed  of  rounded  pebble- 
stones and  broken  pieces  of  rock  cemented  together  by  a  calcareous 
cement.  This  formation  also  occurs  to  a  very  great  extent  along  the 
Jefferson  fork  of  the  Missouri. 

All  of  the  streams  forming  the  Wisdom  river  are  unwooded,  save 
by  the  willow,  except  the  stream  along  which  our  trail  lay,  which  was 
well  wooded  with  the  pine,  which,  near  the  summit  of  the  divide,  was 
the  spruce  and  white,  growing  small  and  scrubby;  but  the  farther  we 
descended  the  valley  of  the  stream,  the  larger  and  better  became  the 
timber,  till,  reaching  near  the  open  prairie,  the  trees  became  straight, 
and  growing  to  a  height  of  sixty  or  seventy  feet;  the  pine  then  be- 
coming the  spruce  and  yellow-pme ;  but  little  cotton- wood  was  to  be 
seen  along  the  whole  length  of  the  stream.  After  leaving  the  "Big 
Hole"  prairie,  our  trail  hiy  over  a  very  low  divide  of  a  gradual  ascent 
and  descent  to  a  second  prairie,  through  which  flows  a  second  stream 
tributary  to  the  Jefferson  fork,  along  wnich  we  followed  till  we  struck 
the  main  fork,  or  main  stream  of  the  fork.  The  greater  portion  of 
this  stream  leads  through  a  sage  plain,  or  at  least  for  half  the  distance; 
this  plain,  or  prairie,  being  surrounded  on  all  sides  by  high  ridges  of 
mountains.  We  followed  along  this  stream  till  it  led  us  to  the  ridge  of 
mountains  forming  the  eastern  limit  of  the  prairie,  where  the  stream 
enters  the  canon  of  the  mountains;  our  course  lay  through  this  cafion, 
over  a  very  rough  and  rugged  road,  for  twelve  or  fifteen  miles,  leading 
us  at  times  over  very  difficult  hills,  at  times  down  rough  and  steep 
declivities,  and  at  times  compelling  us  to  take  the  bed  of  the  river ;  after 
parsing  over  this  exceedingly  rugged  road,  where  the  caflon  was  about 
three  hundred  yards  wide  at  its  greatest  width,  we  entered  into  a  prairie 
valley,  still  following  the  direction  of  the  stream,  which  we  followed 
down  till  we  struck  the  main  stream  of  the  Jefferson  fork,  which  we 
found  to  be  a  bold  stream  of  twenty-five  yards  in  width,  rapid  current, 
and  about  three  feet  deep,  unwooded  save  with  the  willow.  The 
course  of  this  stream,  at  the  point  where  we  struck  it,  was  north  30^ 
west,  which  was  about  a  quarter  6f  a  mile  south  of  the  junction  with 
the  tributary  along  which  we  had  been  following;  firom  the  junction, 
the  stream  took  a  bend  to  the  north  40^  east,  flowing  in  this  dk^cXxow 
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till,  by  its  windings  through  the  mountains,  it  was  lost  to  view.    Our 
course  lay  u{)  the  main  stream  for  a  distance  of  fifteen  miles,  through  a 
beautiful  prairie  valley  of  from  twelve  to  fifteen  miles  in  width,  till  we 
arrived  at  the  junction  of  a  large  tributary  coming  in  through  the  south- 
southeast,  winding  through  a  very  beautiful  and  broad  level  prairie  val- 
ley ;  fi'om  this  junction  the  stream  bore  from  the  south  of  west  a  few  de- 
grees, our  trail  during  the  meanwhile  leading  over  a  very  excellent  and 
level  road.    The  valley  of  this  stream  was  from  fifteen  to  twenty  miles  in 
width ;  the  stream  along  its  banks  being  lined  with  the  willow,  growing 
to  the  height  of  twenty  feet.     No  timber  was  to  be  seen  through  the 
whole  vaUey,  save  a  few  scattering  cotton-wood  trees;  at  times  on 
the  main  stream,  and  at  times  on  some  of  the  small  mountain  tributa- 
ries.    We  followed  up  this  road  for  a  distance  of  twenty  miles  on  this 
stream,  (an  excellent  road,)  till  it  opened  into  a  large  prairie,  surrounded 
on  all  sides  by  high  mountains,  manjr  of  the  peaks  being  perpetually 
snow-clad.     The  stream  forks  in  this  prairie,  coming  from  the  mount- 
ains by  two  separate  and  distinct#gaps ;  the  direction  of  one  being 
nearly  west,  and  the  other  a  few  degrees  south  of  west.     My  course 
tended  along  the  northern  branch  of  the  two,  which  we  followed  up  for 
a  distance  of  twenty-five  miles  to  its  source;  making  the  whole  distance 
travelled  up  the  fork  about  sixty  miles  from  the  point  of  striking  it  after 
having  left  Wisdom  river.     The  gap  of  the  mountains  through  which 
this  branch  of  the  fork  flows  is  about  five  hundred  yards  wide;  the 
tops  and  slopes  of  the  mountains  on  each  side  were  well  clad  with  the 
pine,  growing  to  a  height  of  fifty  feet.    It  was  following  up  this  branch 
that  we  first  met  with  ice  and  snow ;  some  of  the  small  streams  being 
so  thickly  frozen  that  our  animals  passed  over  without  breaking  the 
ice;  we  had  snow  about  two  inches  deep  in  ascending  the  valley. 
Following  the  branch  to  its  source,  we  arrived  at  a  divide  of  a  very 
gradual  and  beautiful  ascent  and  descent,  which  led  us  into  the  south- 
ern portion  of  a  large  prairie,  known  and  before  referred  to  as  the  "Big 
Hole  prairie."     This  divide  is  also  well  wooded  with  the  pine,  grow- 
ing to  a  height  of  seventy  and  eighty  feet,  and  perfectly  straight.    We 
followed  a  small  trail  over  this  divide  till  we  struck  the  main  trail, 
which  we  had  travelled  on  when  we  left  *'Big  Hole."     We  again  took 
the  trail,  and  followed  it  to  our  camp  of  this  river.    I  would  remark, 
that  in  this  "  Big  Hole  prairie"  there  is  a  series  of  boiling  springs, 
where  the  water  issues  trom  the  ground  so  exceedingly  hot  that  yoa 
cannot  bear  your  hand  in  it  for  a  moment.  •  These  hot  springs  are  so 
numerous  that  the  water  from  them  forms  quite  a  large  stream,  and  of  a 
cold,  frosty  morning,  the  vaj)or  rises  from  the  surface,  and  as  seen  from  a 
distance  looks  like  a  large  cloud  of  smoke.    The  grass  near  the  springs 
is  dry  and  parched,  and  at  a  distance  gives  the  appearance  of  a  burnt 
prairie.    I  have  understood,  also,  that  about  twenty-five  miles  nOrdi  of 
the  "Big  Hole"  there  is  another  series  of  these  •* hot  springs."    The 
water  from  these  springs  has  no  unpleasant  taste  whatever,  tnougb  the 
stones  and  weeds  over  which  it  flows  are  covered  with  a  green  incrus- 
tation.    On  the  greater  part  of  the  route  game  is  to  be  seen,  consistiog 
of  elk,  antelooe,  moose,  near,  deer,  ducks,  and  geese.    We  found  very 
good  grass,  also,  on  moatpatx.  ol  ^•eiXOMV^^  our  animals,  however,  dia 
not  stand  the  trip  weW.^  aa  XAasj  -w^x^  tiS^  ^^^  «sA\>sA  Vs^^a  broken 
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down  before  they  started  on  the  trip.  I  think  the  road  firom  here  to 
the  Jefferson  fork  of  the  Missouri  can  be  made  a  good  road  for  wagons 
in  going  towards  the  south.  Wagons  have  never  as  yet  passed  over 
this  road  in  going  to  the  south — it  being  thought,  by  those  living  here, 
perfectly  impracticable — though  wagons  from  below  have  passed  over  it 
m  going  to  the  north.  We  had  snow  when  recrossing  the  "Big  Hole 
mountain"  to  a  depth  of  three  inches.  Should  the  weather  be  suflB- 
ciently  mild,  1  think  that  this  reconnaissance  will  be  followed  by  one 
of  greater  extent  and  of  greater  interest. 
Truly,  your  obedient  servant, 

J.  MULLAN, 
Lieutenant  United  Btate$  Army. 
Governor  1. 1.  Stevens, 

In  command  of  Northern  Pacific  Railroad  Survey  f  Sftc. 


Report  of  a  reconnaissance  from  the  Bitter  Root  valley  to  Fort  HaU^  thence 
to  the  head  of  Hell  Gate  river j  thence  to  the  Bitter  Root  valley. 

Cantonment  Stevens,  Bitter  Root  Valley, 

Washington  Territory^  January  21,  1854. 
Sir:  I  have  the  honor  to  report,  that  in  conformity  to  the  paragraph 
of  your  letter  of  instructions,  dated  at  the  St.  Mary's  village,  October 
3, 1863,  directing  me  "  to  continue  the  exploration  of  the  country  be- 
tween the  Rocky  and  Bitter  Root  ranges  of  mountains,  extending  to 
Fort  Hall,  to  connect  with  the  survey  of  Colonel  Fremont,  and  north- 
ward to  the  Feather  lake,  and  even  to  the  upper  waters  of  Clark's  fork 
of  the  Columbia,"  I  left  my  camp  on  the  Bitter  Root  river  on  the 
28th  of  November,  1863,  to*  reconnoitre  the  country  between  the  Bitter 
Root  valley  and  Lewis's  fork  of  the  Columbia  as  far  as  Fort  Hall, 
taking  with  me  as  ffuide  Gabriel,  the  Flathead  interpreter ;  Mr.  Adams, 
artist;  and  Corporals  Rose,  Simpson  and  Gates,  of  the  detachment  left  in 
the  Bitter  Root  valley.     The  general  course  intended  to  be  followed 
was  up  the  Bitter  Root  valley  to  its  headwaters,  thence  across  the 
dividing  ridge  of  the  Missouri  and  Columbia  waters,  crossing  the  main 
stream  of  the  Jefferson  fork  of  the  Missouri,  following  up  one  of  its 
head  branches  of  the  dividing  ridge  of  the  Snake  river  waters,  to  the 
Snake  river  valley,  or  .the  valley  of  Lewis's  fork  of  the  Columbia;  our 
return  route  to  be  governed  entirely  by  circumstances  and  the  charac- 
ter of  the  season.     I  have  already  submitted  for  your  consideration  a 
brief  report,  giving  a  general  description  of  the  route  travelled,  the 
character  of  the  streams,  mountains,  prominent  landmarks,  &c.,  in- 
tending that  it  should  be  followed  by  a  more  full  and  detailed  report ; 
giving  a  description  of  each  portion  of  the  route  followed,  the  character 
and  features  of  the  immense  bed  of  mountains,  extending  over  three 
and  a  half  degrees  of  latitude,  which,  being  travelled  at  such  a  late  sea- 
son, naturally  adds  to  the  already  interesting  characlet  o?  >iScv^  TO\3\fc% 
together  with  such  information,  facts^  and  incidents  aa  omt  \tv^  c»5^a^ 
forth.    In  order,  therefore,  to  do  justice  to  the  descxipViou  o^  e^Ock^^^^- 
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of  the  route,  and  to  lay  it  before  you  as  we  found  it,  I  have  made  such 
extracts  from  my  daily  journal  as  wDl  go  to  show  the  nature  and  char- 
acter of  the  country,  its  capability,  adaptation  to  useful  purposes,  its 
practicability  for  wagon-trains,  and  such  facts  of  general  interest  as  a 
new  and  unexplored  route  naturally  develoj^ed.  Owing  to  many  and 
unforeseen  contingencies,  straying  away  oi  animals,  &c.,  we  were 
unable  to  make  more  than  seventeen  miles  of  our  Journey  up  to  the  Ist 
of  December,  when  we  camped  on  the  right  bank  of  the  Bitter  Root 
river.  We  started  with  ten  mules  and  fifteen  horses,  whose  abilities  to 
withstand  the  fatigues  of  the  long  journey  we  very  much  doubted;  but 
being  the  best  we  could  then  find  in  our  large  band  of  animals  in  the 
valley,  we  determined  to  undertake  the  trip  with  these  rather  than 
defer  it  to  a  later  period,  as  the  season  was  so  far  advanced,  that  should 
we  not  take  advantage  of  the  present  opportunity,  we  would  be  com- 
pelled lo  leave  the  work  untouched  till  late  in  the  spring. 

We  heard  news  to-day  from  the  States  for  the  first  time  since  last 
May,  which  told  of  anticipated  difiiculties  with  Mexico;  but  even  news 
of  such  an  interesting  character  as  this  had  lost  much  of  its  interest  for 
us ;  isolated  as  we  were  in  the  very  heart  of  the  mountains,  cut  off 
from  both  east  and  west,  we  lost  sight  of,  for  the  moment,  the  deep 
interest  that  must  be  felt  at  home  at  the  prospect  of  our  nation  being 
again  engaged  in  war.  But  our  feelings  and  interests  at  present  lay  in 
an  entirely  diflferent  quarter  and  much  nearer  ourselves.  We  were 
travelling  over  new  and  untrodden  ground,  which  made  our  labor  a 
pleasure,  and  that  gave  a  zest  to  our  every  enjoyment. 

We  passed,  during  the  afternoon,  two  small  creeks  coming  in  from 
the  east — ^the  first  called,  in  Flathead,  the  Sharkahole,  (or  the  many 
roads  creek;)  the  second,  the  Fabulous,  (or  weeping  child's,  creek.i 
The  soil  of  this  portion  of  the  valley  is  principally  of  a  rich  dark-colored 
loam,  mingled  at  times  with  much  sand  and  gravel,  the  whole  being 
covered  with  a  growth  of  rich  and  luxuriant  grass.  This  portion  of 
the  Bitter  Root  valley,  and  in  fact  the  whole  of  the  valley  from  Hell 
Gate  to  the  two  main  forks  of  the  river,  is  well  adapted  to  the  purposes 
of  agriculture.  Wheat  and  potatoes  have  been  found  to  grow  here 
exceedingly  well,  and  there  is  no  doubt  but  that  all  garden  vegetables 
might  be  cultivated  in  rich  abundance.  Its  principal  capability  and 
recommendation,  however,  consists  in  its  fine  prairie  fields,  where  can 
graze  thousands  of  head  of  cattle  and  horses.  There  are  now  several 
thousand  head  of  cattle  and  horses  roaming  these  fine  grazing;  fields ; 
and  yet  this  number  seem  lost  in  the  broad  areas  over  whicn  nature 
has  so  plenteously  and  bounteously  spread  such  a  perpetual  growth  of 
rich  and  luxuriant  grass.  It  has  been  noted,  as  a  somewhat  notorious 
fact,  that  when  other  valleys  of  the  mountains  are  covered  with  snow, 
in  this  valley  perpetual  spring  is  found  to  reign  through  nearly 
every  year.  There  are,  too,  many  beautifiil  mountain  streams  run- 
ning through  these  prairies,  which  seem  to  have  been  intended  by 
nature  for  some  good  and  useful  purpose ;  and,  in  my  judgment, 
many  years  will  not  elapse  before  this  valley  of  perpetual  verdure 
will  be  one  villaged  valley,  teeming  with  life,  bustle,  and  business. 
All  it  now  needs  to  becorpe  this  is  to  have  the  incursions  and  depre- 
dations of  the  Blackfeet  cease,  and  soon  will  be  seen  growing  up  a 
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rich  and  animated  bourc,  extending  throughout  the  whole  length  and 
breadth  of  this  beautitul  valley.  The  river,  with  many  bends  up 
to  our  night's  camp,  and  flowing  with  an  exceedingly  rapid  current, 
is  well-wooded  with  the  cotton-wood  and  pine — the  former  being  by 
far  the  most  abundant.  This  tree,  called  oy  some  the  "tree  of  the 
prairie,"  seems  to  have  been  nature's  favorite  in  this  section  of  country. 
Although  a  very  beautiful  tree,  it  seems  to  me  it  would  have  been  far 
better  had  nature  scattered  a  little  more  variety  in  her  distribution  of 
forest  trees  in  this  region.  From  what  I  have  seen  of  the  cotton-wood 
in  this  section,  it  seems  to  me  to  be  a  native  of  low,  sandy  soils,  not 
adapted  to  the  growth  of  any  other  tree  save  the  pine  or  the  willow, 
which  are  its  attendants.  This  tree,  which  resembles  very  much  the 
poplar  of  the  States,  though  smaller,  grows  almost  perfectly  straight, 
and  to  a  height  of  sixty  or  seventy  feet.  The  wood  is  exceeaingly  soft, 
and  not  well-adapted  to  any  purpose  save  that  of  fuel.  It  is  said,  by 
those  who  have  tried  it,  to  rot  after  being  cut  a  year  or  two ;  totally 
unlike  the  pine,  its  neighbor,  growing  to  great  heights,  and  exceedingly 
durable.  We  found  the  mountains  on  each  side  of  the  valley  covered 
with  snow  from  base  to  summit,  though  no  traces  of  snow  are  to  be 
met  with  in  the  valley.  Several  lodges  of  a  Nez  Perces  camp  passed 
us  during  the  day,  on  their  way  to  meet  the  main  camp  ot  the  Nez 
Perces  Indians,  just  returning  from  the  buflalo  hunt.  We  expect  to 
meet  this  camp  in  a  day  or  two. 

Friday^  December  2. — Commences  mild  and  pleasant,  thermometer 
at  sunrise  being  44°  Fahrenheit.  We  resumed  our  march  this  morning 
about  eight  a.  m.,  our  course  tending  a  few  degrees  esist  of  south,  and 
up  the  valley  of  the  Bitter  Root  river,  which  we  crossed  twice  during 
the  day,  finding  the  current  exceedingly  rapid,  and  the  ford  about  two 
feet  deep  at  each  crossing.  Like  nearly  all  mountainous  streams,  its 
bed  is  exceedingly  rocky  and  pebbly,  its  general  width  being  about 
thirty  yards.  The  valley  of  the  stream  we  find  gradually  diminishing 
as  we  ascend  it,  but  stiU  continues  to  be  well  wooded,  the  pine  to-day 
appearing  in  much  greater  abundance  than  the  cotton- wood.  This 
pine  grows  to  a  height  of  from  seventy  to  one  hundred  and  fifty  kety 
and  perfectly  straight.  The  bark  is  of  a  reddish  yellow  color ;  the  burr 
or  ball  being  from  three  to  five  inches  long.  The  greater  portion  of 
this  day's  journey  lay  over  a  succession  of  prairie  fields  of  the  valley, 
at  times  passing  through  small  groves  and  forests  of  pine.  We  crossed, 
during  this  day,  two  small  streams  coming  in  fi*om  the  west,  and  a 
small  creek  from  the  east.  At  the  head  of  the  first  one  is  a  large  and 
beautiful  lake.  The  lake  is  about  three  miles  long  and  a  mile  and  a 
quarter  broad,  its  outlet  being  the  small  stream  emptying  into  the  Bit-  , 
ter  Root  river  from  the  west.  This  stream  is  about  twenty-five  feet 
wide,  rocky  bed,  and  an  exceedingly  rapid  current.  It  flows,  until  it 
reaches  near  the  baae  of  the  mountains,  through  a  beautiful  prairie  bot- 
tom. This  lake  is  at  the  foot  of  the  mountain  on  the  left.  We  were 
attended  on  this  day  by  "  Thom's"  camp  and  several  Nez  Perces  In- 
dians, who  were  on  their  way  to  the  mountains  for  certain  caches  there 
hid.  This  day  has  been  mild,  though  cloudy  and  hazy,  the  thermom- 
eter at  noon  standing  at  47^.    We  made  during  this  day  but  eighteen 
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mfles,  intending  that  this  and  to-morrow's  journey  should  be  short 
day  marches ;  at  the  end  of  which  we  should  have  a  high  snow-mount- 
ain to  cross,  in  addition  to  a  journey  of  about  thirty  miles. 

In  the  evening,  about  7  p.  m.,  we  were  visited  by  a  gentle  shower 
of  rain,  the  wind  blowing  moderately  at  the  time  from  the  S.  S.  W. 
The  night  was  mild,  the  thermometer  being  at  40^  at  9  p.  m. 

December  3, 1853. — Commences  pleasant;  slightly  cloudy;  the  ther- 
mometer at  sunrise  being  33^.  The  rain  of  last  night  has  rendered  every- 
thing very  wet  this  morning,  though  the  atmosphere  is  clear  and  pure. 
We  started  on  our  journey  at  8  a.  m.,  still  continuing  up  the  valley  of 
the  Bitter  Root  river,  which  we  recrossed  six  times  during  the  day;  the 
valley  diminishing  to  about  one  mile  in  width,  till  near  the  headwaters 
of  the  stream  it  diminished  to  about  five  hundred  yards.    We  found  the 
upper  portion  of  this  valley  wooded  with  the  pme  solely,  growing  to 
a  height  of  one  hundred  feet,  and  many  of  them  being  three  feet  in 
diameter,  and  perfectly  straight.     The  river  forked  just   above  our 
camp  of  last  night,  one  trail  tending  along  the  north  or  east  ferk.  (The 
southern  or  western  fork  was  followed  by  Mr.  Tinkham  to  Fort  Wal- 
lah-Wallah.)    The  river  we  found  rapid,  and  making  many  bends,  for 
a  distance  of  about  twenty  miles,  when  our  course  tending  more  to  the 
east,  we  left  the  main  stream,  following  along  the  bed  of  a  small  head- 
branch  now  dry,  which  led  over  a  mountain  about  1,000  feet  high, 
called  '^  Ross*s  Hole "  mountain.     On  the  siunmit  of  this  mountain 
we  found  snow  about  two  inches  deep.    Mr.  Adams  followed  the 
river  up  along  its  many  windings,  passing  through  the  cafion  of  the 
mountains,  and  meeting  us  in  the  praine  known  as  *' Ross's  Hole 
prairie."     Our  ascent  up  this  mountain  was  somewhat  nigged  and 
steep,  but  afibrding  a  sufiicieut  passage  for  pack-animals.   The  road  for 
wagons  passes  to  the  left  of  this.     Our  descent  was  nearly  as  steep  as 
that  of  our  ascent,  though  over  a  much  better  road,  our  trail  in  ascend- 
ing the  mountain  being  covered  during  nearly  the  whole  of  the  dis^ 
tance  with  sharp  and  broken  fragments  of  granite-rock,  making  the  trav- 
elling bad  for  the  feet  of  our  animals.     We  met,  while  crossing  this 
mountain,  a  portion  of  the  Nez  Perces  camp  passing  to  the  valley  of 
the  Bitter  Root  river.     They  had  with  them  many  animals,  and  most 
of  them  loaded  with  heavy  bales  of  dried  meat  and  furs.     The  first  we 
met  were  old  men  and  women,  who  seemed,  with  innumerable  num- 
bers of  children,  to  form  the  vanguard.     I  must  say  that  I  have  never 
seen  a  more  miserable-looking  set  of  creatures.     Some  were  blind, 
some  decrepid,  some  who  had  seen  four-score  and  ten,  and  some  five- 
score years.    Those  who  were  dried-up  and  withered,  and  cood  for 
nothing  else,  formed  the  topjpack  of  an  animal  already  loacbd  with 
two  bales  of  dried  meat.     Thus  we  met  them  in  the  dividing  ridge, 
and  the  exultation  of  meeting  in  such  a  place  with  the  whites  was  l<Hid 
and  fi-equent,  and  from  every  small  band  met  would  be  heard  the  word 
"tucktons,  tucktons" — friends,  fi-iends.     They  were  anxious  to  know 
where  we  were  from  and  where  we  were  gomg.    Having  fully  satis- 
fied them  of  both,  each  took  his  own  road. 

After  crossing  Ross's  Hole  mountain,  our  road   lay  across  the 
southern  portion  of  a  beautiful  prairie^  known  in   this  section  as 
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Ross's  Hole  prairioi  or  simply  Ross's  Hole.  This  prairie  is  about  four 
miles  broad  and  fourteen  miles  long.  The  wagon-road  from  Fort  Hsdl 
leads  up  this  valley,  passing  over  the  mountain  about  twelve  miles  north 
of  the  divide,  where  we  crossed  it.  In  this  prairie  bottom  we  found  en- 
camped several  lodges  of  the  Nez  Perces  Indians,  with  laree  bands  of 
horses.  We  crossed  the  fork  of  the  Bitter  Root  running  through  this 
prairie,  through  which  flow  two  other  head  branches  of  the  Bitter  Root 
river,  the  extreme  source  being  about  four  miles  to  the  east,  comine 
from  a  range  of  mountains  forming  the  dividing  ridge  of  the  Missoun 
and  Colunobia  waters.  We  found  the  grass  up  the  valley,  and  espe- 
cially in  this  prairie  bottom,  most  excellent.  Such  prairies  as  the  one 
met  to-day,  and  to  be  met  with  in  crossing  the  mountains  in  every  di- 
rection, are  called  "  Holes."  In  fact,  the  Rocky  mountains  in  this  region 
are  made  up  of  ridges  of  mountains  and  patches  of  prsiiries,  varying 
from  ten  to  thirty  miles  in  length,  and  as  many  in  width.  In  Ross's 
Hole  the  grass  we  found  to  be  about  six  inches  long  and  quite  green. 
The  day  has  been  verv  mild  and  pleasant,  the  genial  rays  of  the  sun 
making  every  thing  bright  and  summer-like ;  the  thermometer  at 
2  p.  m.  standing  47^,  at  9  p.  m.  at  36^ ;  and  during  the  afternoon  we 
were  visited  by  a  slight  shower  of  rain.  We  made  during  the  day 
twenty-five  miles,  and  camped  on  the  extreme  soulrh  branch  of  the  Bitter 
Root  river,  where  we  found  good  grass,  wood,  and  water.  Our  camp 
being  only  a  few  yards  distant  from  about  twelve  or  fifteen  lodges  of 
the  Nez  Perces,  they  were  anxious  and  curioucf  to  know  our  business 
through  this  portion  of  the  mountains.  We  were  visited  during  the 
night  by  numbers  of  them,  who  sat  up  talking  around  our  camp-fires 
tiU  near  midnight.  They  told  us  they  were  just  returning,  with  their 
families,  from  the  buffiiio  hunt ;  that  tney  had  with  them  on  the  hunt 
about  eighty  lodges,  and  that  they  were  on  their  way  to  the  msiin  valley 
of  the  Bitter  Root  river,  where  they  intended  passing  tlie  winter.  They 
were  very  glad  to  see  us,  and  on  leaving  the  next  morning  they  all 
assembled  to  bid  us  God-speed.  The  Ross's  Hole  referred  to  is  where 
Messrs.  Lewis  and  Clark  first  met  the  Flatheads  on  their  expedition  to 
the  Pacific  in  1804.  There  is  a  chief  among  the  Flatheads  by  the  name 
of  Moise,  who  told  me  that  he  was  present  when  Lewis  and  Clark 
visited  their  camp  in  Ross's  Hole,  ana  that  they  took  what  is  known 
here  as  the  Southern  Nez  Perces  trail  (the  same  Mr.  Tinkham  followed 
to  Wallah- Wallah)  on  their  way  to  the  Pacific,  following  the  Bitter 
Root  river  to  its  forks. 

December  4,  1863. — Commences  pleasant,  the  thermometer  at  sun- 
rise standing  at  38^  Fahrenheit.  We  were  delayed  till  nearly  eleven 
o'clock,  our  animals  having  strayed  some  miles  from  camp.  By  invi- 
tation, the  chief  of  the  Nez  Perces  visited  our  camp,  and  took  breakfast 
with  us.  Having,  after  a  long  search,  found  our  animals,  we  com- 
menced our  day's  march  by  asceading  a  very  high  and  steep  mountain, 
known  as  the  Big  Hole  mountain.  The  western  slope  of  this  moun- 
tain we  found  perfectly  clear  of  snow,  affording  a  very  excellent  road, 
though  up  a  very  steep  ascent.  On  arriving  near  its  summit  we  found 
the  snow  twelve  inches  deep;  the  thermometer,  which  at  its  base  stood 
47®,  on  its  summit  stood  36® ;  we  were  one  hour  and  a  quarter  in  as- 
cending this  mountain.    Very  fortunate  for  us,  the  Nez  Perces,  who  had 
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just  crossed  the  mountain  with  several  hundred  horses,  had  beaten  the 
road  well  for  us,  affording  an  excellent  path  till  we  reached  the  Big 
Hole  prairie.  This  mountain  is  about  six  thousand  feet  high,  and  its 
summit  snow-capped ;  wagons  coming  from  Fort  Hall  cross  it;  the  road 
is  very  good  for  loaded  wagons  in  descending  the  western  slope,  but  in 
ascending,  I  am  of  the  opinion  that  it  is  impracticable.  There  is  no 
difficulty  for  empty  wagons,  however,  in  ascending  it.  The  descent 
towards  the  Missouri  side  is  very  gradual,  so  much  so,  that  were  it  not 
for  the  direction  taken  by  the  water,  you  would  think  you  were  passing 
over  almost  a  level  prairie  valley.  This  mountain  is  covered  with  the 
white  pine,  growing  to  a  height  of  from  fifty  to  seventy  feet.  We  found 
the  mountain  to  be  of  a  granite  formation,  a  specimen  of  which  was 
collected  from  some  broken  fragments  that  lay  along  the  slopes  of  the 
mountain.  This  is  the  same  formation  as  occurs  throughout  the  Bitter 
Root  valley,  with  the  exception  that  the  mica  is  not  found  in  such  large 
quantities.  We  passed  several  Nez  Perces  lodges  in  crossing  the 
mountain,  with  many  animals  loaded  with  meat  and  furs.  This  has 
been  a  great  hunting  season  with  all  the  Indians,  both  east  and  west  of 
-  the  mountain.  Hundreds  of  thousands  of  buffalo  have  been  slain,  and 
small  game— consisting  of  antelope,  deer,  beaver,  &c. — ^has  been  al- 
most innumerable.  The  Flatheads,  also,  who  arrived  from  the  hunt  a 
few  days  before  we  left  the  Bitter  Root  valley,  came  in  loaded  with 
meat  and  furs.  This  day  has  been  from  12  m.  cloudy,  with  every  ap- 
pearance of  snow,  the  thermometer,  at  2  p.  m.,  standing  at  36^.  After 
crossing  the  Big  Hole  mountain,  we  fell  upon  a  branch  of  the  Wisdom 
river,'  which  is  a  tributary  to  the  Jefferson  fork  of  the  Missouri.  This 
branch  flows  through  a  well-timbered  valley  about  two  miles  in  width, 
and  occasionally  forming  patches  of  prairie  from  six  to  twelve  miles  in 
length  and  three  to  four  in  width.  It  receives  many  small  tributaries 
running  from  the  mountain  ridges  on  each  side  in  every  possible  direc- 
tion. We  followed  along  the  main  branch  of  this  mountain  stream  for 
a  distance  of  seventeen  miles,  caimping  on  its  left  bank  or  a  slope  of  the 
mountain,  which  we  found  clear  of  snow.  From  our  camp  of  this 
night  we  had  a  fine  view  over  a  large  and  beautiful  prairie,  called  the 
Big  Hole  prairie.  Bounding  this  prairie  on  the  east,  and  at  a  distance 
of  twenty  miles,  lay  a  high  ridge  of  snow-clad  mountains,  from  which 
flow  in  every  direction  small  tributaries  to  the  Jefferson  fork  of  the 
Missouri.  The  mountains  on  the  south  and  west  are  a  range  of  the  Sal- 
mon River  mountains,  separating  the  waters  of  Salmon  river  firom  those 
of  the  Missouri.  In  this  prairie  are  often  seen  large  bands  of  buffalo 
and  moose  ;  deer  and  antelope,  also,  occur  in  great  abundance.  The 
night  of  this  day  was  clear  and  cool,  the  thermometer  at  9  p.  m.  being 
at  30«. 

December  6,  1853. — Commences  cool,  with  snow,  the  thermometer 
at  sunrise  being  30^.  The  wind  during  the  night  was  quite  heavy, 
blowing  from  the  south-southwest ;  towards  8  a.  m.,  however,  it  be- 
came pleasant  when  we  resumed  our  march,  which  lay  across  the 
large  prairie  referred  to  yesterday.  On  the  western  portion  of  this 
prairie  we  found  the  snow  six  inches  deep,  while  no  snow  was  seen 
on  the  eastern  portion.  We  crossed  several  prairie  streamlets  during 
the  day  which  now  into  tiie  Wiadovn  river,  all  of  which  were  frozen 
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oyer  sufficiently  hard  to  bear  our  animals.  This  prairie  is  aboiit  fifteen 
miles  wide  and  fifty  long,  being  hemmed  in  on  all  sides  by  mountains 
except  towards  the  southeast,  where  is  a  gap,  through  which  issues 
the  wisdom  river.  After  crossing  this  prairie,  at  which  time  our  course 
was  15*=^  south  of  east,  our  trail  tended  along  the  base  of  the  range  of 
mountains  boanding  it  on  the  east ;  our  course  then  becoming  east  of 
south.  This  we  followed  for  a  distance  of  fifteen  miles  further,  over  a  very 
excellent  prairie  road.  Here  it  struck  a  small  stream  fi"om  the  mount- 
ains, where  we  camped,  finding  good  grass  and  water  for  our  animals; 
our  fuel  consisting  ot  small  dried  willows,  which  were  the  remnants  of 
an  old  Nez  Perces  camp.  We  passed  on  the  road  of  this  day  a  large 
rock,  (of  conglomerate,)  which  projected  from  a  large  bed  that  formed 
the  western  slope  of  the  range  bounding  the  prairie  on  the  east.  This 
rock — Ibrmed  of  rounded  gravel-stones  and  broken  fi:*agments  of  rocks, 
cemented  together  by  a  silicious  cement — formed  quite  a  hard  rock. 
We  broke  from  it  a  specimen,  which  is  labelled  No.  13.  This  same 
rock  we  found  in  very  large  Quantities  along  the  Jefferson  fork  of  the 
Missouri,  being  traced  for  a  distance  of  fifty  miles  up  the  main  stream 
and  its  principal  tributaries,  where,  however,  the  formation  is  more 
water-worn,  and  occurs  in  very  large  beds,  forming  in  some  places 
blufi^s  one  hundred  feet  high.  The  formation  in  the  Big  Hole  prairie 
is  the  farthest  west  that  we  have  as  yet  seen  it.  On  the  stream  where 
lay  our  camp  of  this  night,  we  found  a  range  of  hot  springs,  where  the 
water  bubbles  firom  the  ground,  issuing  from  nearly  one  hundred  springs. 
The  stones  around  these  springs  we  found  to  be  encrusted  with  a  thick 
coating  of  lime,  and  the  bed  of  the  stream  from  which  flows  the  water 
of  these  many  springs  to  be  covered  with  a  thick,  green,  slimy  coating;. 
the  temperature  of  the  water  was  132^  ;  its  taste  is  not  at  all  unpleas- 
ant, being  that  of  pure  warm  water.  The  grass  along  the  border  of 
the  stream  is  dry  and  parched.  These  springs  are  so  numerous,  and 
flow  so  freely,  that  the  water  from  them  forms  a  large  stream,  and  the 
vapor  arising  fi-om  it  looks,  at  a  distance,  like  the  smoke  from  a  fire  on» 
the  prairies.  There  is  another  range  of  these  hot  springs  in  a  prairie- 
north  of  this,  known  as  '*  Deer  Lodge,"  which  will  be  referred  to  here- 
fiier,  as  it  will  be  on  our  return-route.  In  the  range  of  mountains 
bounding  the  prairie  of  Big  Hole,  and  nearly  due  east  from  our  camp, 
of  last  night,  and  about  twenty  miles  distant,  is  a  large  mountain  lake, 
being  six  miles  in  length  and  four  in  width,  which  is  set  like  a  gem  in; 
the  mountains.  This  lake  has  no  outlet,  and  is  a  favorite  resort  for 
game.  This  lake  we  called  Lake  Davis,  in  honor  of  the  Secretary  of 
War.  We  found  during  this  day  a  beautiful  specimen  of  greenstone 
on  the  range  of  mountains  on  the  eastern  side  of  this  prairie,  which  is 
labelled  No.  14.  This  day  has  been  exceedingly  mild,  the  thermome- 
ter at  noon  being  ^0^ ;  and  having  a  level  and  beautiful  road,  we  were 
enabled  to  make  a  march  of  thirty  miles  to  our  night's  camp,  where 
we  found  grass,  which  our  tired  animals  duly  appreciated. 

December  6,  1853. — Commences  clear  and  cool,  the  thermometer  at 
sunrise  being  20®.    Resumed  our  journey  about  10  a.  m.,  being  de- 
layed in  catdiing  our  animals.    Our  road  lay  over  a  series  of  rollitt% 
hills,  afFordmg  a  very  good  road  for  the  distance  often  m\\ea,^>a£t^^«i 
21 
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crossed  a  small  ridge  of  mountains  separating  a  tributary  of  the  Wis- 
dom ri^er  from  a  more  southern  tributary  of  the  Jefferson  fork  of  ihe 
Missouri.     The  ascent  and  descent  of  the  ridge  we  found  to  be  very 

Sadual,  affording  an  excellent  wagon-road.  After  crossing  this  divide, 
ere  lay  to  our  left,  and  about  five  or  six  miles  distant,  a  high  range 
of  snow-clad  mountains,  along  the  western  base  of  which  we  travelled, 
(our  course  being  25^  south  of  east,)  and  arrived  at  a  point  where  the 
ridge  bore  more  to  the  east.  We  found  this  ridge  to  be  formed  of  ex- 
ceedingly hard  red  sandstone,  fine-grained  and  compact,  a  specimen 
of  which  we  collected.  After  crossing  the  divide  above  referred  to, 
our  trail  led  us  through  a  large  prairie  plain,  covered  with  the  arte- 
misia  or  wild  sage,  growing  to  a  height  of  from  two  to  three  feet 
When  passing  througn  here  before,  a  trail  led  us  through  a  cafion  of 
the  mountains,  where  we  found  the  artemisia  growing  to  a  height  of 
eight  feet,  with  a  trunk  about  twelve  inches  in  diameter.     This  formed 

I)art  of  our  fuel  at  our  night's  camp,  together  with  a  few  dried  wil- 
ows.  This  section  is  exceedingly  barren  of  timber — none  whatever  to 
be  seen,  save  the  pine  of  the  mountain  top,  and  at  intervals  of  from 
fifteen  to  twenty  miles  an  old  cotton-wood  tree  would  spring  into 
view,  giving  a  life-like  appearance  to  an  otherwise  dreary  prairie  road. 
Game  to-day  we  saw  none,  save  ducks  and  a  few  antelopes ;  we 
succeeded  in  killing  a  single  duck,  but  we  found  the  antelopes  so  ex- 
ceedingly shy  as  to  preclude  all  possibility  of  approach,  though  we 
used  every  exertion  to  secure  one.  We  were  exceedingly  anxious 
now  to  meet  with  some  game,  as  we  had  nothing  but  bacon,  and  very 
little  of  that,  as  we  started  fully  expecting  to  meet  with  an  abundance 
of  game.  This  day  has  been  exceedingly  warm  and  summer-like,  the 
thermometer  at  noon  being  63®,  but  the  night  was  exceedingly  cold. 
At  9  p.  m.  the  thermometer  was  12®.  We  travelled  twenty-six  miles, 
camping  on  a  tributair  to  the  Jefferson  fork  of  the  Missouri,  finding 

good  grass  and  water  for  our  animals,  though  no  fuel  but  wild  sage 
ushes  and  a  few  dried  willows.  To  our  right  during  the  greater 
part  of  this  day's  march  lay  the  high  range  of  the  Salmon  River 
mountains,  with  their  snow-capped  peaks  glistening  in  the  beautiM 
clear  sunshine.  This  range  of  mountains,  as  seen  from  the  east, 
is  exceedingly  beautiful  and  picturesque.  They  seem  to  be  formed 
of  .an  innumerable  number  ot  jagged  peaks,  each  vieing  with  the 
other  in  loftiness,  and  wild  but  beautiful  appearance.  We  found 
but  little  snow  on  our  road  of  this  day;  that  which  was  found  being 
on  the  dividing  ridge  and  along  the  slopes  of  the  mountains.  Nearly 
all  the  streams  passed  were  frozen  over  so  hard  that  our  animals 
passed  over  them  without  difficulty.  Our  camp  of  this  night  was  on 
the  right  bank  of  a  beautiful  little  stream,  a  trioutary  to  the  Jefferson 
fork  of  the  Missouri,  which  is  a  favorite  camping  ground  with  all  the 
Indians  and  others  passing  this  road.  Here  is  formed  by  the  willows 
along  the  stream  a  natural  corral,  which,  during  the  spring  and  summer 
season,  is  always  and  necessarily  taken  possession  and  made  use  of, 
as  it  is  here  that  the  Blackfeet  ramble  from  March  to  October.  This 
is  used  for  the  animals,  in  which  they  are  always  picketed.  Wci 
however,  had  no  necesftiV^  fot  ihis^  since  we  supposed  the  Blackfeet 
some  hundreds  of  imVea  d\sva.\i\.^  ^xvd.  Wotka^  cssix  ^ss^xmals  loose  to  graic 
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around  the  camp.  This  is  a  great  thoroughfare  for  the  Blackfeet  In- 
dians, who,  when  prowling  about  the  country,  perch  themselves  on  the 
highest  ridges  of  the  mountains  and  buttesot  the  valleys,  whence,  during 
the  day,  they  can  have  a  full  view  for  miles  of  the  country  around,  and 
thus  see  at  a  distance  their  prey,  which  they  watch  with  eagle-eye.  At 
midnight,  when  everything  is  still  in  and  around  the  camp,  they  de- 
scend into  the  valley,  and,  in  a  twinkling,  stampede  and  steal  off  every 
animal,  leaving  the  unfortunate  sufferers  to  wend  their  way  homeward 
on  foot.  This  has  been  the  practice  of  the  Blackfeet  for  years  back, 
and  now  they  are  the  dread  and  scourage  of  the  mountains. 

December  7,  1853. — Commences  clear  but  cool,  the  thermometer  at 
sunrise  being  at  zero.  Last  night  also  was  exceedingly  cool,  the  air 
being  calm  and  still ;  a  short  time  after  sunrise,  however,  it  moderated 
and  became  a  summer-like  day.  This  great  difference  in  the  tempera- 
ture during  the  night  and  day  is  somewhat  remarkable ;  during  the 
day  th&  heated  air  seems  to  be  confined  in  the  valleys  of  the  mountains, 
and  immediately  after  sunset  it  is  replaced  by  a  cold  current  coming 
firom  the  mountains,  thus  producing  an  almost  instantaneous  change, 
which  at  times  is  exceedingly  uncomfortable. 

Our  course  during  the  earlier  part  of  this  day  (which  was  10®  east 
of  south,  magnetic)  lay  over  a  series  of  low  sandy  ridges,  covered  with 
the  artemisia,  growing  from  three  to  four  feet  high.  This  led  us  to  a 
beautiful  prairie  valley  about  ten  miles  wide,  hemmed  in  on  all  sides 
by  high  mountains,  and  through  which  flows  the  southwest  brcmch  of 
the  Jefferson  fork  of  the  Missouri.  This  prairie  is  known  by  the  In- 
dians and  half-breeds  of  the  country  as  "  Horse  Prairie,"  a  name 
given  it  from  the  fact  that  many  years  ago  large  bands  of  wild  horses 
were  seen  roaming  over  it.  Our  trail  crossed  the  branch  referred  to, 
which  we  found  partially  clogged  with  ice ;  the  channel,  however, 
was  open,  being  about  two  feet  deep,  with  a  very  rapid  current.  Many 
small  gravelly  islands  were  to  be  seen  in  the  river  in  the  distance  of 
two  or  three  miles.  To  our  right,  and  about  eight  miles  distant,  were 
to  be  seen  two  high  buttes  coming  within  a  very  short  distance  of 
each  other,  being  on  different  sides  of  the  valley,  which  at  a  distance 
looks  like  a  gate  in  the  mountains. 

Through  this  gate  the  southwestern  branch  of  the  Jefferson  fork  of 
the  Missouri  flows.  Beyond  this,  to  the  west,  the  prairie,  widening  on 
each  side,  becomes  nearly  circular,  but  still  hemmed  in  by  the  mount- 
ains. Through  the  range  of  mountains  bounding  it  are  three  gaps  or 
passes :  the  most  northern  tends  to  the  Big  Hole  prairie ;  the  middle 
one  leads  to  the  waters  of  the  Salmon  river;  the  most  southern  one 
leading  to  the  waters  of  the  Snake  river,  or  southern  fork  of  Lewis 
river.  This  middle  gap  is  the  one  followed  by  Lewis  and  Clark,  in 
their  expedition  to  the  Pacific,  in  1804  and  1806,  and  which  they  found 
impracticable  for  their  route  to  the  Pacific.  This  southwestern  fork  of 
the  Jefferson  river  is  the  one  followed  by  Messrs.  Lewis  and  Clark, 
with  canoes,  'during  the  expedition  referred  to.  Our  trail  crossing  this 
branch,  or  fork,  led  across  its  valley  till  we  struck  the  valley  of  the 
southwestern  branch,  which  we  found  to  be  the  larger  o€  \.Vve  \.^o* 
This  branch  flows  through  a  valley  about  six  or  eigVit  xnSXea  ^\dkft» 
The  stream  is  ahoul  sixty  feet  wide  and  two  feet  deep^  ^\Xi  ^  x^^\^ 
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current,  and  pebbly  or  gravelly  bed.  It,  like  the  souihwestem  branch, 
is  perfectly  destitute  of  limber,  save  a  few  cotton-wood  trees,  growing 
in  clumps  of  four  or  five,  and  at  least  twenty  miles  apart.  The  grass 
in  both  valleys  is  exceedingly  fine,  and  which  at  night  our  animals, 
after  travelling  twenty-five  miles,  duly  appreciated. 

At  this  junction  of  the  mountain  valleys  is  a  high  ridge  of  brownish 
colored  stone,  about  four  hundred  feet  high,  which  has  been  worn  by 
the  weather  into  every  possible  fantastic  shape.  Arches,  domes,  stee- 
ples, caves,  all  have  their  place  in  this  singular  formation.  Its  upper 
portion  seems  to  be  tenanted  by  the ,  *Hhered  tribe,  while  that  near  the 
oase  seems  to  be  formed  into  numerous  caves,  where  the  bears  and 
wolves  have  each  their  lodging.  Game  to-day  we  saw  none,  save  a  few 
large  hens  or  heath-cocks,  and  a  few  white  hares  with  red  ears; 
these  latter  being  much  larger  than  the  ordinary  rabbit  of  the  East. 
This  place  is  generally  a  favorite  resort  for  game ;  but,  unfortunately 
for  us,  it  seemed  to  be  most  scarce  when  the  necessity  for  it  was  the 
greatest.  I  should  mention,  however,  that  we  did  kill  one  prairie 
chicken,  which  at  night,  with  a  cup  of  tea  and  hard  bread,  made  us  an 
ample  repast.  At  our  camp  of  this  night  we  found  a  few  cotton-wood 
trees,  which  aiS)rded  us  an  abundance  of  fuel,  being  to  us  a  pleasant 
change  from  the  last  few  nights,  when  our  fuel  consisted  of  wild  sage 
bushes  and  willows. 

Both  branches  of  the  Jefferson  fork  are  lined  with  willow  bushes, 
growing  firom  five  to  six  feet  high.  Ox:  our  road  of  this  day  we  met 
two  £anax  Indians,  who  had  just  crosses'  the  mountains  from  Salmon 
river.  They  had  nothing  to  eat,  and  no  ai^s  to  procure  any  kind  of 
game.  They  asked  me  lor  a  few  matches,  and  seemed  perfectly  con- 
tented. They  were  two  days'  march  from  their  village,  and  had  crossed 
the  mountains  with  a  prospect  of  meeting  some  of  their  ftiends  retum- 
iner  from  the  hunt.  Having  with  them  a  stray  horse,  they  proposed  an 
exchange  with  one  of  mine ;  but  not  agreeing  in  a  bargain,  we  each  took 
ouf  respective  routes.  These  are  very  fine,  intelligent  looking  Indians; 
their  language  is  euphonious,  and  is  different  fi-om  tnat  of  any  other  tribe 
west  of  the  mountains.  Their  band  at  present  numbers  but  a  few 
lodges,  having  been  more  than  decimated  by  the  ravages  of  the  small- 
pox and  inroads  of  the  Blackfeet.  The  most  of  them  now  inhabit  the 
country  near  the  Salmon  river,  where,  in  their  solitude  and  security, 
they  live  perfectly  contented  in  spearing  the  salmon,  and  living  on 
roots  and  berries.  The  night  of  this  day  was  clear  and  cool,  the  mer- 
mometer  being  27°  Fah.  at  sunset. 

December  8, 1853. — Commences  clear  and  pleasant,  the  thermometer 
at  sunrise  being  at  23*^.  The  frost  last  night  W£is  very  heavy.  Our 
journey  of  this  day  lay  up  the  valley  of  the  southeast  branch  of  the 
Jefferson  fork  of  the  Missouri,  which  valley,  as  referred  to  yesterday,  is 
called  the  "Red  Butte  Valley,"  from  the  fact  that  there  is  a  range  of 
red  buttes  bordering  the  stream  on  the  east,  and  about  twenty  miles 
above  the  junction  of  the  forks.  I  crossed  the  river  to  examine  these 
buttes,  ana  found  them  to  be  composed  of  red  baked  clay,  mingled 
with  rounded  gravel-stones,  and  the  whole  so  compact  as  to  form  quite 
a  hard  rock.  The  formation  gave  undoubted  evidence  of  the  action  of 
fire.     The  portion  of  the  vaWe^  boxdetm^  these  buttes  is  formed  of  a 
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reddish  clay,  a  soil  resulting  from  the  washings  of  these  buttes,  upon 
which  grows  nothing  but  the  artemisia,  or  wild  sage.  These  buttes, 
forming  a  range  of  about  two  miles  in  length  and  five  hundred  feet 
high,  constitute  a  prominent  land-mark  in  the  valley;  hence  the  name  of 
the  *'Red  Butte  Valley."  As  we  ascended  this  vaUey,  we  found  it  to 
increase  in  width  till  we  arrived  at  the  base  of  the  mountains  bounding 
It  on  the  south,  where  the  width  of  the  valley  was  about  eight  miles. 
It  is  bounded  on  each  side  by  ridges  of  mountains,  from  twelve  to 
fifteen  hundred  feet  high,  and  perfectly  barren  of  timber,  save  on  the 
south,  which  are  wooded  with  the  pine  and  cedar,  growing  very  small. 
We  found  the  soil  of  this  valley  principally  of  a  yellowish  or  grajush 
yellow  colored  clay,  upon  which,  throughout  its  whole  length,  the  wild 
sage  grows  in  the  greatest  abundance.  On  the  lower  and  the  upper 
portion  of  this  valley  we  found  the  grass  to  be  exceedingly  rich,  out 
near  the  middle  nothing  growing  save  the  wild  sage  bushes.  About 
fifteen  miles  from  our  camp  of  last  night  we  found  the  river  for  a  dis- 
tance of  several  miles  lined  with  the  cotton- wood,  growing  to  a  height 
of  seventy  feet.  The  remaining  portion  of  the  river  and  its  several 
small  tributaries  are  unwooded  save  by  willow  bushes.  After  jour- 
neying up  this  valley  for  a  distance  of  twenty-two  miles,  our  trail  to 
the  south,  and  at  a  distance  of  four  miles  the  river  bending  to  the  south- 
east, was  lost  to  view,  as  it  wound  through  the  prairie  valley  in  the 
distance.  Our  road  of  this  day  was  exceedingly  beautiful  and  level, 
but  a  strong  southwest  wind  blowing  in  our  faces,  made  the  travelling  ' 
very  uncomfortable.  When  we  entered  the  ndountains,  we  saw  a  few 
mountain  sheep. 

Our  course,  after  travelling  up  the  valley  for  a  distance  of  twenty-two 
miles,  turned  to  the  south-southwest,  and  for  a  distance  of  six  miles  we 
travelled  through  a  cafion  of  the  mountains,  in  which  we  found  the  bed 
of  a  stream,  now  dry  and  untimbered  save  with  the  willow.  Our  guide, 
though,  told  us  that  our  camp  would  be  at  the  foot  of  the  mountain 
range  separating  the  waters  of  the  Jefferson  fork  of  the  Missouri  from 
those  of  the  Snake  river,  where  we  would  find  a  spring  and  an  abund- 
ance of  wood.  After  winding  through  this  cafion  for  six  miles,  we 
reach  the  stream  flowing  from  this  spring,  which  sinks  into  the  ground 
about  two  miles  north  of  the  divide,  which  has  the  direction  of  nearly 
east  and  west.  Here  the  soil  is  principally  clay,  mingled  with  much 
gravel.  On  entering  this  gorge,  the  mountains  on  each  side  were 
formed  of  a  stratified,  friable,  light-colored  rock,  the  strata  dipping  to 
the  southwest  at  an  angle  of  75®,  the  strata  being  very  much  contorted. 
About  two  miles  higher  up  the  gorge  this  formation  again  occurs,  but 
the  strata  being  more  horizontal,  still  dipping,  however,  to  the  west. 
This  rock  is  easily  wrought  upon  by  the  weather,  as  in  very  many 
places  along  the  gorge  we  found  that  it  had  become  very  much  disin- 
tegrated. The  soil  of  the  whole  of  the  upper  portion  of  the  valley  is 
formed  of  the  washings  from  this  rock.  Having  travelled  a  distance 
of  twenty-eight  miles,  we  encamped  at  the  foot  of  the  Snake  river  di- 
vide, w^here  we  found  good  grass  and  wood.  The  divide  being  cov- 
ered with  snow,  and  the  wind  blo|w^ing  from  it  through  the  cafion  with 
great  force,  we  found  the  night  very  uncromfortable.  It  was  with  great 
diflSculty  our  tent  withstood  the  cold  and  severe  gale.    TVve  ^o\\\A 
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being  frozen,  our  tent-pins  had  but  little  hold.     On  account  of  the  high 
wind  of  this  night,  our  food  was  well  seasoned  with  ashes  and  cinders. 

The  wind  has  been  blowing  strong  and  steady  jfrom  the  south-south- 
west since  morning,  and  at  night  much  stronger  and  colder  than  at  any 
other  time.  The  night  was  clear  and  cool,  the  thermometer  at  9  p.  m. 
being  30^ — at  sunset  33^. 

December  9,  1853. — Commences  cold  and  windy.     The  wind,  which 
during  the  last  night  blew  with  great  force  from  the  south-southwest,  at 
sunrise  this  morning  had  not  abated  in  the  least,  the  thermometer  being 
33^.     After  travelling  about  a  quarter  of  a  mile  along  the  foot  of  the 
mountains  separating  the  waters  of  Snake  river  from  those  of  the  Mis- 
souri, we  found  the  ascent  quite  steep  and  covered  with  snow  twelve 
inches  deep.     It  was  with  difficulty  that  our  anunals  made  their  way 
through  the  snow,  in  some  places  having  drifted  to  the  depth  of  three 
feet.     No  one  had  passed  over  this  road  recently,  so  we  found  no  trail 
or  beaten  road.     We  found  the  weather  exceedingly  cold  on  gaining 
the  top  of  these  mountains.     The  wind  blowing  exceedingly  strong, 
was  directly  in  our  faces,  and  it,  with  the  drifting  of  the  snow,  made 
travelling  very  uncomfortable.     There  was  no  one  in  the  party  whose 
limbs  were   not   thoroughly   benumbed   on   arriving   at   the  summit 
of  the  divide  and  each  one's  face  was  blue  with  cold.     On  gaining 
the  summit,  to  our  right  and  left  were  to  be  seen  immense  beds  of  high 
snow-olad  ridges,  from  the  tops  of  some  of  which  the  snow  is  never 
absent.     Towards  the  Snake  river  we  could  see  far  in  the  distance  the 
bed  of  a  lake,  which  our  guide  told  us  was  a  lake  formed  by  the  Medi- 
cine Lodge  creek ;  in  the  distance  beyond  the  lake  lay  a  high  range  of 
mountains  to  the  south  of  Snake  river.     This  mountain,  or  divide,  is 
much  more  steep  in  descending  than  in  ascending.     We  were  compelled 
to  dismount  and  take  the  snow  on  foot.      On  gaining  its  base,  our 
course  for  several  miles  lay  through  a  winding  gorge  of  the  mountains. 
After  travelUng  down  it  five  or  six  miles,  we  fell  upon  a  spring  gushing 
from  the  side  of  the  mountains,  where  is  the  source  of  the  **  Medicine 
Lodge  creek,"  a  name  given  it  by  the  Blackfeet  Indians  some  years 
ago,  when  buffalo  were  found  in  great  abundance  west  of  the  Rocky 
mountains.     On  a  certain  occasion,  when  hunting  the  bufi&lo  in  con- 
junction with  being  occupied  in  stealing  horses  from  their  neighbors 
the  Flatheads,  Snakes,  Banaxi  and  others,  the  Blackfeet  were  encamped 
on  this  stream,  where  they  built  a  lodge  of  trees  some  sixty  feet  in 
height,  the  spot  being  selected  somewhere  near  the  lake  formed  by 
the  river.     Here  they  were  a  long  time  in  preparing  and  making  medi- 
cines that  should  prove  destructive  to  all  their  enemies.     From  wis  fact 
they  called  it  the  Medicine  Locjge  creek.     After  striking  this  creeki 
our  road  lay  through  its  valley  for  several  miles,  which  we  found  to     ^ 
be  very  tortuous.     Its  general  width  was  from  a  mile  to  a  mile  and  a 
half;  for  a  distance  of  fifteen  miles  it   forms  a  very  pretty  prairie 
valley.     The  stream  is  unwooded  save  by  the  willow,  which  grows 
from  ten  to  twelve  feet  high.      The  artemisia  or   wild  sage,  how- 
ever, is  found  in  great  abundance.     The  soil  of  this  valley  we  found 
to    be  principally  gravel,   and    apparently  unsuited  to  the  growth 
of  anything  save   the  wild  sage,   found  in  abundance   through  its 
whole  length.    It  is  bordered  on  each  side  by  walls  of  an  exceed- 
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ingly  hard  white  rock,  unstratified,  the  whole  forming  a  bed  1,000 
feet  thick.  A  few  miles  further,  the  geological  character  of  the  gorge 
or  cafion  entirely  changes.  This  white-colored  rock  is  replaced  by  a 
black  or  dark-colored  volcanic  rock,  from  which  we  secured  two  very 
interesting  specimens  presenting  a  honey-comb  surface,  and  the  whole 
giving  undoubted  evidence  of  the  action  of  fire.  Near  where  these  were 
collected  we  found  a  second  rock,  of  a  grayish  yellow  color,  compact, 
hard,  and  striking  fire  with  steel.  The  first  mentioned  formation  extends 
many  miles  in  length,  and  is  different  from  any  rock  we  have  as  yet  met 
with.  We  saw  to-day  many  sheep  clambering  high  on  the  tops  and 
slopes  of  the  mountains,  but  so  far  distant  as  to  preclude  all  possibility  of 
approach.  The  tracks  of  many  were  also  discernible  along  our  pathway. 
Our  guides  in  descending  the  mountains  did  succeed  in  approaching 
and  wounding  one,  but  not  so  badly  but  that  he  succeeded  in  making 
his  escape.  It  is  truly  astonishing  and  wonderful  to  see  these  animals 
travelling  along  the  mountain  ridges,  climbing  rocks  and  leaping  pre- 
cipices truly  awful  to  regard  for  a  moment.  Yet,  with  the  agility  and 
fleetness  of  a  deer,  they  make  their  way  across  these  apparently  insur- 
mountable obstacles,  and  seem  not  to  regard  them.  Tne  enemy  they 
fear  the  most  is  the  wolf,  which  often  pursues  them  in  bands.  When 
pursued  by  these,  their  only  safety  consists  in  leaping  a  precipice  or 
jumping  down  some  deep  declivity,  where  the  wolf  dare  not  venture. 
Nature  here  comes  to  their  relief;  she  has  gifted  them  with  large  strong 
horns,  which  in  their  descent  of  a  steep  hill  receive  the  whole  force 
of  the  blow,  and  thus  protects  them  uninjured  from  their  enemy.  Our 
guide  mentioned  that  a  rule  always  followed  by  mountain  hunters  in 
shooting  them  when  in  bands,  is,  that  if  you  are  at  the  top  of  a  hill,  al- 
ways shoot  the  one  farthest  from  you,  and  the  remainder  will  be  sure 
to  make  their  way  up  the  hill  for  a  short  distance,  when,  stopping  to 
see  what  has  occurred,* they  afford  you  a  second  shot;  and  it  at  the 
bottom  of  the  hill,  the  same  will  follow,  and  they  will  descend — a  freak 
unfortunate  for  them,  but  great  sport  for  the  hunter.  These  and  a  few 
ducks  constituted  our  game  of  to-day.  After  gaining  the  vedley  of  the 
Medicine  Lodge  creek  we  found  the  weather  to  be  exceedingly  mild, 
compared  to  what  we  found  it  on  and  crossing  the  mountains  this 
morning ;  the  thermometer  at  sunset  was  32°,  and  at  9  p.  m.  26°. 

December  10,  1853. — Commences  clear  and  cool,  the  thermometer  at 
sunrise  being  22^.  Anticipating  a  long  day's  march  in  order  to  reach 
wood  and  water,  every  one  was  turned  out  at  an  early  hour,  when 
we  were  enabled  to  make  an  early  start.  We  had  a  slight  fall  of  show 
during  the  night,  but  not  enough  to  cover  the  grass  from  our  animals. 
During  the  early  part  of  the  day  our  course  still  continued  through  the 
gorge  of  the  mountain  referred  to  yesterday,  which  retained  the  same 
characteristic  features  as  already  mentioned.  The  sides  of  the  gorge  we 
ibund  to  be  mural  precipices,  formed  of  honey-combed,  scoriated  vol- 
canic rock,  rising  to  a  height  of  one  thousand  feet  above  the  valley. 
Our  road  still  continuing  very  good,  after  j'ourneying  for  a  short  dis- 
tance through  this  gorge  our  trail  turned  to  the  right  over  a  very 
rough  and  rugged  road,  till  we  gained  the  summitof  a  lowridge,  which 
we  followed  over  a  very  excellent  road  for  a  distance  of  six  or  eigh 
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miles,  having  had  an  excellent  and  full  view  of  the  Snake  River  valley. 
Leavihg  the  river  at  this  point,  we  could  trace  its  many  windings  by 
the  dark  line  of  escarpment  of  volcanic  rock  along  the  side  of  the 
mountain  gorge.  The  river  issuing  from  this  gorge  at  a  distance  of 
six  miles,  makes  a  great  bend  to  the  north-northeast,  and  again  crossed 
our  trail  at  a  distance  of  thirteen  miles,  when  we  found  it  to  be  from 
twelve  to  fifteen  feet  wide,  and  lined  with  the  cotton- wood  tree. 

Our  road,  for  a  distance  of  five  miles  before  striking  this  creek  a 
second  time,  led  through  an  immense  prairie  covered  with  the  artemisia, 
or  wild  sage,  growing  two  feet  high.     On  gaining  the  ridge  before  re- 
ferred to,  we  came  m  view  of  the  "  Three  Tetons,"  which  we  could 
see  far  in  the  east,  with  their  lofty  tops  covered  with  the  glistening 
snow,  towering  high  in  the  clouds.     On  each  side  of  these  Tetons  lay 
a  high  ridge  of  snow-clad  mountains,  of  which  the  Tetons  seem  to  oc- 
cupy the  middle  or  central  portion.     The  word  "  Teton  "  is  applied  to 
high,  towering  and  prominent  peaks  of  a  mountain  range  that  rise 
above  the  remaining  portion  of  the  ranges.     To  our  right  lay,  also,  the 
"Three  Buttes,"  another  prominent  land-mark  in  the  Snake  River 
valley.     The  butte  farthest  to  the  west  and  north  is  the  largest  of  the 
three,  and  at  present  is  covered  with  snow,  while  the  other  two  are  of  an 
equal  size,  and  no  snow  is  to  be  seen  on  them.     These  buttes  form,  as  it 
were,  high  and  prominent  islands  in  the  ocean  of  prairie  by  which  they  are 
surrounded.     The  word  "  butte"  is  applied  "  to  high  elevations  of  land, 
too  high  to  be  called  hills  or  ridges,  and  not  high  enough  to  be  called 
mountains,"  and  which  occur,  as  a  general  thing,  in  a  prairie  couniiy. 
The  Tetons,  on  the  contrary,  occur  in  a  mountainous  country  in  travel- 
ling to  the  south.     These  Tetons  form  a  very  prominent  land-mark  iD 
the  Snake  River  valley ;  the  Teton  to  the  north  being  the  highest  of 
the   three,   the   one  to   the   south   being  of  an   equal   height.      The 
mountains  in  which  these  Tetons  occur  have,  a  direction  of  north  and 
50uth,  and  have  never  yet  been  ascended.     They  are  represented  as 
being  formed  of  rock  from  their  base  as  far  as  they  can  be  seen  towards 
the  summit ;  and  the  tops  are  covered  at  all  seasons  with  snow  to  an 
unknown  depth.     We  were  told  by  the  guide  that  there  is  a  beautiiiil 
cascade  in  the  mountains  where  the  Tetons  occur,  having  a  fall  of  sixty 
feet  over  a  vertical  wall  or  precipice.     Our  trail  crossing  the  Medicine 
Lodge  creek  led  through  an  immense  sage  prairie,  extending  about 
twenty  miles  to  the  north,  to  the  Snake  river  on  the  south,  and  to  the 
Tetons  in  the  east.     Our  course  at  the  time  was  due  magnetic  east. 
The  Medicine  Lodge  creek,  from  where  we  crossed  it,  bends  to  the 
south,  where,  at  a  distance  of  twelve  miles,  it  forms  a  lake  in  connexiop 
with  a  second  stream  coming  from  the  Salmon  River  mountain,  a  few 
miles  further  to  the  south,  and  called  John  Day's  river.     This  lake  is 
called  the  Medicine  Lodge  lake.     The  soil  of  the  prairie  up  to,  and  after 
crossing  the  Medicine  Lodge  creek,  for  a  distance  of  eight  miles,  is  of  a 
grayish  yellow  colored  clay,  mingled  with  much  gravel,  affording*  how- 
ever, a  very  excellent  road.     The  character  of  the  soil  of  the  remaining 
portion  of  the  road  was  completely  changed.     There  it  formed  an  itn- 
naense  sandy  desert,  which  was  covered  with  nothing  save  the  artemi- 
sia, which,  with    its  dark  black   tops,  gave  a  sombre  and  gloomy 
aspect  to  the  whole  valley.      In  places  we  found  the  sage  desert 
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covered  with  immense  beds  of  black  lava,  presenting  a  scoriated 
surface,  and  at  times  occurring  in  broken  fragments  along  the  road. 
This  rock  we  found  to  be  very  compact ;  where  it  occurs  in  beds  it 
presents  a  uniform  surface,  but  in  fragments  a  honey-comb  vessicular 
surface,  the  whole  showing  the  action  of  fire.  This  same  rock,  with 
the  addition  of  trap-rock,  formed  the  geological  character  of  our  jour- 
ney of  this  day.  Large  bands  of  antelope,  many  hundreds,  were  seen 
to-day  feeding  along  our  pathway ;  but  when  an  attempt  was  made  to 
approach  thf  m,  they  would  fly  across  the  sage  desert  with  the  fleetness 
of  arrows,  preventing  all  possibility  of  capture.  Many  sage  hens  were 
seen  during  the  day.  Those,  in  addition  to  a  few  ducks,  constituted 
the  game  of  to-day.  After  leaving  the  Medicine  Lodge  creek,  our 
journey  for  sixteen  miles  still  continued  through  the  sage  desert,  till  we 
struck  a  second  creek,  coming  from  the  range  of  mountains  on  our  left, 
and  known  as  the  Kamas  Prairie  creek,  a  name  given  it  from  the  fact 
of  the  root  of  the  kamas  being  found  and  collected  in  great  abundance 
near  its  headwaters  by  the  Snake  and  other  Indians.  This  stream  is 
wooded  with  willows  and  a  few  scattered  cotton-wood  trees.  I  took 
several  bearings  to  the  Buttes  from  the  north,  and  also  to  the  Tetons  from 
the  west,  these  fixing  their  positions  definitely.  Mr.  Adams  has 
sketched  the  Tetons  as  we  saw  them  when  first  coming  in  sight  oi 
them,  and  as  perceived  from  the  west.  This  day  has  been  mild,  though 
the  sky  was  overcast  during  the  whole  time.  The  thermometer  at  sun- 
set stood  at  36°  about  7  p.  m.,  when  snow  commenced  falling  heavUy  ; 
the  thermometer  at  9  p.  m.  being  at  32°.  I  take  the  following  descrip- 
tion of  the  Kamas  root,  and  the  manner  of  preparing  it,  from  the  Ore- 
gon Missions  of  Father  De  Smet :  **  It  is  a  small  white,  vapid  onion  when 
removed  fi-om  the  earth,  but  becomes  black  and  sweet  when  prepared 
for  food.  The  women  arm  themselves  with  long  crooked  sticks  to  go 
in  search  of  the  camash.  After  having  procured  a  certain  quantity  oi 
these  roots,  by  dint  of  long  and  painful  labor,  they  make  an  excavation 
in  the  earth,  from  twelve  to  fifteen  inches  deep,  and  of  proportional 
diameter,  to  contain  the  roots.  They  cover  the  bottom  with  a  closely 
cemented  bottom,  which  they  make  red-hot.  After  having  carefully 
withdrawn  all  the  coals,  they  cover  the  stones  with  grass  or  wet  hay 
then  place  a  layer  of  camash,  another  of  wet  hay,  a  third  of  bark,  over- 
laid with  mould,  whereon  is  kept  a  glowing  fire  for  fifty,  sixty,  and 
sometimes  seventy  hours.  The  camash  thus  acquires  a  consistency 
equal  to  that  of  the  jujube.  It  is  sometimes  made  into  loaves  of 
various  dimensions.  It  is  excellent,  especially  when  boiled  with  meat. 
If  kept  dry,  it  can  be  preserved  a  long  time." 

December  11,  1853.— Commences  cool,  cloudy,  and  snowing,  the  ther- 
mometer at  sunrise  being  34°.  We  found  the  ground  this  morning 
covered  with  two  inches  of  snow,  and  the  weather  giving  every  pros- 
pect of  a  gloomy  day.  We  resumed  our  march  at  8  a.  m.,  which  for 
a  mile  lay  along  the  right  bank  of  the  Kamas  Prairie  creek,  which  we 
crossed,  with  water  two  feet  deep.  At  this  point  we  left  the  river, 
which,  at  the  distance  of  six  miles,  we  again  struck  where  it  forms  a 
lake,  called  the  Kamas  Prairie  lake,  which  is  one  mile  wide  and  three 
bng.     Our  trail  in  the  meanwhile  led  through  the  sage  desert  of  the 
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Snake  River  valley.  Sixteen  miles  from  our  camp  of  last  night  we 
came  in  view  of  a  large  lake,  which  slopped  our  progress  to  the  Snake 
river  in  the  direction  in  which  we  were  then  travelling.  Here  it  be- 
came necessary  to  make  a  detour  to  the  east  or  west.  The  road  to  the 
right  is  shorter,  but  is  through  a  country  rough  and  ragged.  That  to 
the  left  is  better.  This  we  took,  keeping  along  the  margm  of  the  lake, 
over,  however,  a  very  rocky,  sage-covered  road,  where  no  trace  of  a 
trail  had  ever  been  made.  Where  the  high  and  rugged  sage  bushes 
did  not  stop  our  progress,  our  road  was  impeded  by  broken  fragments 
and  large  beds  of  black  volcanic  rock,  terrible  for  our  animals'  leet. 
Travelling  along  this  lake  for  a  distance  of  six  or  eight  miles,  we  left  it 
to  our  right,  and  in  a  short  time  fell  upon  the  main  stream  of  the  Snake 
river,  or  Lewis's  fork  of  the  Columbia,  which  we  found  to  be  from  one 
hundred  and  fifty  to  two  hundred  yards  wide,  and  very  deep,  with 
high  clay  banks,  bordered  with  a  slight  growth  of  willow.  The  guide 
represented  that  heretofore  the  bed  of  this  lake  has  been  a  beautiftil 

Erairie  basin,  where  every  year,  up  to  the  last  season,  buffalo  have  been 
unted  and  killed,  and  at  times  in  such  large  numbers  that,  among  the 
trappers  and  hunters  of  the  mountains,  it  obtained  the  name  of "  The 
Market  "—certainly  a  very  appropriate  name,  for  whenever  they  were 
out  of  provisions  they  always  maae  a  visit  to  this  noted  spot,  and  were 
ever  rewarded  for  their  labor.     But  during  the  last  summer  it  has 
changed  its  character  completely.    I  have  supposed  that  the  lake  has 
been  formed  by  the  overflow  of  the  Snake  river  waters,  and  am  con- 
firmed in  this  belief  from  the  fact  that  the  bed  the  lake  now  occupies 
is  represented  as  having  been  a  basin-shaped  prairie,  and  that  during 
the  last  season  the  Snake  river  overflowed  its  banks  to  a  greater  ex- 
tent than  has  been  known  for  many  years,  from  the  melting  oi  the  snows 
that  fell  during  the  winter  of  1852.     Besides,  it  is  but  a  few  miles  from 
the  lake  to  the  river,  and  the  country  intervening  is  a  level  sage  prairie. 
Again,  in  passing  from  the  lake  to  the  river  we  met  with  much  drift- 
wood, consisting  in  some  places  of  large  trees,  carried  to  a  great  dis- 
tance from  the  bank  of  the  stream  ,which  shows  that  a  great  depth  oi 
water  was  necessary  thus  to  transport  these  large  and  heavy  masses. 
There  is  no  stream  known  through  the  valley  that  could  thus  form  the  late, 
and,  from  the  circumstances,  I  could  only  suppose  that  it  was  formed 
by  the  overflow  of  the  Snake  river.     It  might  possibly  be  the  outlet  of 
some  subterranean  stream,  but  the  more  probaole  cause  has  been  men- 
tioned.    The  day  has  been  so  cloudy  ana  gloomy  that  we  were  unable 
to  see  the  Tetons  or  the  Buttes  of  the  Valley.     When  within  five  or  six 
miles  of  the  Snake  river  we  descried  on  its  banks  a  single  lodge ;  when, 
being  very  desirous  of  obtaining  fresh  meat,  and  supposing  this  to  be 
the  lodge  of  some  Indian  hunting  or  trapping,  Gabriel,  the  guide,  started 
to  ascertain  who  its  inmates  were,  and  to  secure,  if  possible,  enough 
fresh  meat  to  carry  us  to  Fort  Hall.     The  Indian,  with  his  two  boys» 
were  off*  a  short  distance  hunting,  leaving  his  squaw  alone  at  the  lodge 
Espying  whites  travelling  towards  her  lodge,  she  seized  a  gun  and  ran 
to  some  neighboring  rocks,  and  there  couched  herself,  expecting  some 
misfortune  about  to  befal  her,  and  resolved  to  fight  to  the  last.     Finding 
her  in  this  strong  place,  and  her  lodge  deserted,  Gabriel  spoke  to  her  in 
Indian,  asking  her  where  her  husband  was.    She  answerea,  "  Yonder  in 
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the  field,  hunting."  Seeing  from  their  conduct  they  were  friends  and 
not  enemies,  as  she  had  supposed,  she  emerged  from  her  hiding-place  and 
discharged  her  gun,  a  signal  for  her  husband  to  return,  when,  in  a  few 
minutes,  the  majorndomo  was  on  the  ground.  It  was  a  lodge  of  Banax, 
on  their  way  to  the  mountains  for  game,  and  had  stopped  here  to  fish 
and  hunt  for  their  subsistence  by  the  way,  and  they  told  us  they  had  noth- 
ing but  two  rabbits,  which  they  had  just  killed.  Seeing  no  prospect  of 
getting  fresh  provisions  in  this  quarter,  we  journeyed  along  the  right 
bank  of  the  Snake  river  for  a  distance  of  a  mile,  and  encamped  in  ex- 
cellent grass  for  pur  animals,  which  they  very  much  needed,  as  the  grass 
of  last  night  was  poor  and  scarce.  Our  fuel  for  this  night  consisted  of 
the  different  wood  brought  down  by  the  Snake  river  during  the  season 
of  the  freshets,  and  which  along  the  banks  is  scattered  and  piled  in 
every  direction.  The  day  was  mild,  though  cloudy.  The  thermome- 
ter at  sunset  was  38°,  and  at  9  p.  m.  32^. 

December  12, 1863.— Commences  clear  and  pleasant,  the  thermometer 
at  sunrise  being  34°.  The  Tetons  and  the  hign  range  of  Salmon  mount- 
ains in  the  east,  covered  with  their  mantles  of  snow,  shone  silvery 
bright  this  morning,  under  the  genial  rays  of  the  sun.  AH  of  our  ani- 
mals were  found  this  morning  save  one ;  when,  a  short  time  after  miss- 
ing him,  we  espied  at  a  distance  our  Banax  friend  leading  him  along 
the  bank  of  the  river,  it  having  strayed  to  his  band  of  horses  during  the 
night.  He  was  accompanied  by  his  son,  who  it  seemed  had  turned 
out  at  an  early  hour  this  morning  and  caught  a  number  of  fine  trout, 
which  he  brought  to  our  camp  and  presented  to  us,  in  return  for  which 
we  gave  him  a  supply  of  tobacco.  Our  journey  of  to-day  lay  along  the 
right  bank  of  the  Snake  river,  still  continuing  through  the  immense  sage 
desert  already  referred  to.  We  foimd  the  river  to  make  numerous  and 
large  bends,  and  instead  of  following  the  course  of  the  river  along  its 
many  windings,  our  trail  lay  through  the  prairie,  leaving  the  river  to 
our  left.  We  struck  it,  however,  several  times  during  the  day,  and 
found  it  to  be  about  two  hundred  yards  wide,  and  in  its  course  having 
exceedingly  many  rapids  and  falls.  Its  banks  we  found  untimbered 
save  by  the  willow ;  and  we  continued  on  till  we  reached  a  camp, 
where  we  found  the  cotton- wood  and  cedar  in  great  abundance.  The 
river,  during  the  whole  distance  travelled  to-day,  winds  through  the 
sage  prairie,  with  high  clay  banks  on  each  side,  with  occasionally  a  low 
gravelly  slope.  Along  the  river  we  found  much  drifted  wood,  in  some 
places  piled  to  the  height  of  many  feet.  Many  islands  were  to  be  seen 
in  the  river,  some  of  which  were  formed  of  soUd  rock,  and  rose  to  a  con- 
siderable height  above  the  water.  This  rock,  many  fragments  of  which 
will  be  seen  aloHg  the  banks  of  the  river,  is  a  black,  honey-combed, 
volcanic  rock,  the  same  that  has  already  been  referred  to  as  occurring 
in  very  many  places  through  the  Snake  River  valley,  and  which  is  first 
noticed  after  crossing  the  dividing  ridge  of  the  Missouri  and  Snake  river 
waters. 

About  twelve  miles  from  our  camp  of  last  night  we  espied  a  smoke, 
some  distance  to  our  left  on  the  river  bank ;  when  approaching  it,  we 
found,  among  lhe»arteinisia  of  the  prairie,  three  or  four  fiunilies  of  the 
Root- Digger  Indians,  who  were  living  here  on  the  bank  of  the  river. 
They  were  astonished  to  see  us,  the  children  running  and  scaia^et\SN% 
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through  the  bushes  as  if  their  lives  were  in  danger.     These  Indians 
are  probably  the  most  miserable  of  all  the  Indian  tribes^  either  east  or 
west  of  the  mountains.     They  had  with  them  no  lodges  and  no  food, 
save  a  large  pile  of  white-colored  roots  which  they  had  just  dug  from 
the  side  of  the  river,  and  which  they  seem  to  feast  on  with  as  much 
contentedness  as  if  they  were  surrounded  by  all  the  luxuries  of  life. 
The  men  were  absent  fishing.     Fish  and  roots  are  their  only  subsist 
ence;  and  still  these  people  are  fat  and  in  good  condition,  and,  without 
knowing  it,  we  would  have  supposed  their  fare  to  consist  of  aught  else 
than  fish  and  roots.    They  all  seemed  to  be  hving  in  small  corr^s,  as  it 
were,  formed  of  the  artemisia,  in  which  they  had  a  few  glowing  em- 
bers.    A  few  horses  and  a  mule  stood  near  by,  who  actually  seemed 
to  occupy,  at  least  in  our  estimation,  a  much  higher  position  in  the 
social  scale  than  these  miserable,  worthless  creatures.     Apparendy, 
their  sole  object  in  living,  and  pursuit  in  life,  seems  to  be  to  gain  a 
subsistence  wherewith  to  keep  body  and  soul  together.     Words,  in 
fact,  are  not  adequate  to  express  the  deep  misery,  degradation,  and 
wretchedness  of  these  moral  brutes  of  the  mountains.    They  approach 
more  to  th#  order  of  the  brute  creation  than  probably  any  portion  of 
the  human  race  on  the  face  of  the  globe.    We  had  visited  their  abodes 
with  the  expectation  of  procuring  fresh  meat;  but  disgust  getting  the 
better  of  us,  as  soon  as  we  were  made  acquainted  with  our  new  neigh- 
bors, we  put  spurs  to  our  horses  and  soon  left  the  presence  of  the 
Digger  tribe,  thinking  that  for  once  we  had  entered  the  wrong  market 
for  provisions.     We  had  to-day  a  fine  view  of  the  Buttes  and  Tetons, 
the  latter  bein^  covered  with  snow.     Their  glistering  tops  seemed  as 
silver  steeples  m  the  distance.     We  had  a  fine  view  of  the  country 
bordering  tile  Snake  river  to  the  south.     For  a  distance  of  six  or  eight 
miles  it  forms  still  the  sage  prairie,  as  to  the  north,  when  the  ground, 
rising  by  a  gradual  ascent  at  the  distance  of  fifteen  or  twenty  miles, 
forms  mountain  ranges  with  high  snow-capped  peaks.     TraveUing  a 
distance  of  twenty-seven  miles  by  a  very  excellent  road,  we  encamped 
on  the  right  bank  of  the  Snake  river,  finding  here  good  grass  for  our 
animals,  and  an  abundance  of  drift-wood.    The  day  has  been  remarka- 
bly pleasant;  the  temperature  at  noon  being  46°,  at  sunset  34*^,  and  at 
9  p.  m.  24®. 

December  13,  1853. — Commences  cloudy,  and  snowing;  the  dier- 
mometer  at  sunrise  being  30®.  We  resumed  our  march  at  8  a.  m.  along 
the  right  bank  of  the  Snake  river,  over  a  very  excellent  road.  As 
during  yesterday,  instead  of  following  the  many  bends  and  windings 
of  the  river,  we  took  a  course  leading  from  one  bend  to  the  other,  thus 
shortening  our  journey  by  many  miles.  Having  travelled  a  distance 
of  fifteen  miles,  we  found  a  crossing  of  the  river  where  were  many 
islands,  (here  it  was  necessary  to  keep  up  the  stream  in  order  to  fol* 
low  the  ford;)  the  water  to  our  front  and  right  being  exceedingly  deep. 
In  crossing,  however,  some  of  the  animals,  instead  of  following  the 
guide,  went  to  the  right,  and  in  a  few  minutes  were  swimming  and 
floating  down  the  stream.  Directions  had  been  given  before  the  com- 
mencement.of  the  crossing,  that  all  the  anim^  bearing  packs  should 
be  led ;  but,  through  neglect,  only  the  animals  carrying  the  bedding 
were  led  in,  and  the  rest  swam  the  river,  the  anunsu  bearing  our 
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provisions  being  among  the  number;  our  provisions  thus  becoming 
thoroughly  soaked,  and,  to  cap  the  climax  to  the  already  great  misfor- 
tune, the  animal  bearing  the  provisions,  on  reaching  the  opposite  bank, 
fell  into  a  quicksand,  and  thus  completed  the  ruining  of  them.  It  was 
fortunate  for  us  that  we  were  so  near  a  depot,  where  we  could  replenish 
our  stores.  From  the  crossing  of  the  Snake  river  we  had  an  excellent 
road  for  twelve  miles  to  Cantonment  Loring,  five  miles  above  Fort 
Hall,  where  we  arrived  about  sunset.  The  day  has  been  exceedingly 
disagreeable,  raining  and  occasionally  snowing  through  the  whole  day, 
which  made  the  road  slippery  and  hard  to  travel.  Our  road  on  the 
right  bank  ot  the  Snake  river  lay  through  the  Sage  desert,  where  we 
found  much  of  the  cactus,  or  prickly  pear.  Five  miles  from  Canton- 
ment Loring  we  entered  a  beautiful  prairie  plain,  where  the  grass  is 
very  excellent,  and,  with  its  numerous  streams  and  brooks  running 
through  it,  renders  it  an  excellent  place  for  a  post  of  any  kind.  Arriv- 
ing at  Cantonment  Loring,  we  were  most  kindly  received  by  Captain 
Grant,  formerly  of  the  Hudson's  Bay  Company  at  Fort  Hall,  who,  in- 
viting us  into  his  house,  spread  before  us  all  the  comforts  and  many 
of  the  luxuries  of  life,  and  gave  us  a  comfortable  bed  under  his  hos- 
pitable roof — all  of  which,  none  more  than  ourselves  could  appreciate; 
and  we  thus  passed  the  night  once  more  near  the  abodes  of  civilization. 
Here  Captain  Grant  is  comfortably  situated,  surrounded  by  a  happy 
family,  and,  with  all  the  comforts  and  many  of  the  luxuries  of  life, 
lives  as  happily  and  contentedly  as  he  so  well  deserves. 

December  19,  1853. — Commences  clear,  but  cool;  thermometer  at 
sunrise  14®.  Alter  resting  and  recruiting  our  animals  at  Cantonment 
Loring  five  days,  we  concluded  to  return  to  the  Bitter  Root  valley, 
intending  to  pursue  a  different  route  to  that  previously  travelled.  After 
striking  the  main  stream  of  the  Jefferson  fork  of  the  Missouri,  our 
route  lay  along  the  east  base  of  the  mountains,  following  down  the 
main  stream  of  the  Hell  Gate  river.  Cantonment  Loring,  so  called 
in  honor  of  Colonel  Loring  of  the  rifle  regiment,  and  occupied  in  1849 
and  1850  by  two  companies  of  that  regiment,  is  located  in  a  beautiful 
prairie  section  of  the  Snake  River  valley,  and  about  five  miles  above 
Fort  Hall.  The  land  here  is  composed  principally  of  clay,  of  grayish- 
blue  color,  mingled  with  but  little  sand.  It  is,  however,  well  adapted 
to  the  growth  of  wheat  and  potatoes ;  though  I  have  understood  that, 
from  the  early  frosts,  it  is  badly  capable  for  the  growth  of  vegetables. 
The  grass  here  is  very  rich  and  luxuriant,  and,  with  its  many  small 
ponds,  lakes,  and  streamlets,  is  well  calculated  for  the  purposes  of 
grazing.  We  heard,  while  at  this  place,  of  the  lamentable  fate  of 
Captain  Gunnison  and  his  party,  who,  being  in  command  of  the  North- 
ern Pacific  Railroad  Exploration,  was  massacred  by  the  Utah  Indians 
within  two  hundred  miles  of  Salt  Lake  City.  It  caused  a  feeling  of 
sadness  and  sympathy  in  our  small  party.  We  sincerely  regretted 
that  we  could  not  have  been  within  reaching  distance,  to  have  given 
our  assistance  and  aid  to  this  band  of  explorers  through  the  mountains, 
whose  pathway  through  the  country  of  a  hostile  tribe  of  Indians  was 
accompanied  with  perilj  danger,  and  difficulty.  This  we  deemed  a 
fit  ancl  proper  subject  for  our  government  to  take  notice  of,  and  to 
visit  upon  these  Indians  retaliation,  with  marked  severity.    At  12  m*^ 
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we  resumed  our  march  up  the  Snake  River  valley,  accompanied  by 
Captain  Grant,  who,  in  addition  to  his  kindness  in  affording  us  the  hos- 
pitality and  comfort  of  his  home,  has  travelled  with  us  to  our  night's 
camp.  Journeying  up  the  Snake  River  valley  six  miles,  we  encamped 
on  its  left  bank ;  finding  here  good  grass,  wood,  and  water. 

The  night  of  this  day  was  mild  and  slightly  cloudy;  the  thermome- 
ter at  9  p.  m.  being  28^. 

PecenAer  20,  1853. — Commences  clear  and  cool;  thermometer  at 
sunrise  22^.  We  had  a  slight  fall  of  snow  during  the  night ;  it  being 
quite  cold,  with  wind  from  west-southwest.  Journeying  a  distance 
of  six  miles  along  the  left  bank  of  the  Snake  river,  we  reached  the 
crossing;  finding  the  river  partly  frozen  over,  and  the  rapid  current  of 
the  channel  carrying  down  much  floating  ice,  which  was  firom  two  to 
three  inches  thick.  Journeying  along  the  right  bank  of  the  Snake 
river  through  the  sage  desert,  though  by  a  very  good  trail  for  the  dis- 
tance of  fifteen  miles,  we  encamped,  it  being  our  camp  of  the  12th ; 
about  sunset  we  were  joined  by  two  Snake  Indians,  who  were  on  their 
way  up  the  Snake  River  valley  to  join  their  main  camp. 

At  sunset  the  thermometer  stood  at  21^;  at  9  p.  m.  24^. 

Decefnber  21,  1853. — Commences  cold  and  snowing;  the  snow  at 
sunrise  being  an  inch  deep,  with  the  thermometer  at  22^.  We  were 
delayed  till  10  a.  m.  this  morning,  searching  for  our  animals  that  had 
strayed  some  miles  from  camp,  when  we  resumed  our  march  through 
the  sage  desert  along  the  rignt  bank  of  the  Snake  river,  travelling  a 
distance  of  twenty-six  miles.  We  encamped  on  the  right  bank  of  the 
Snake  river,  finding  good  grass,  wood,  and  water;  tne  river  being 
frozen  over  from  bank  to  bank  sufficiently  hard  to  bear  our  animals. 

December  22^  1853. — Commences  cold  and  misty;  thermometer  at 
sunrise  6^  below  zero;  it  was  very  cold  during  the  night.     I  had  in- 
tended remaining  in  camp  to-day,  to  send  back  to  our  camp  of  the  night 
previous  for  an  instrument  there  left;  but  finding  the  weatner  now  veiy 
cold,  and  in  fi-ont  of  us  a  range  of  snow-covered  moimtains  to  cross, 
every  day  became  precious,  and  I  concluded  to  suffer  the  loss  rather 
than  risk  being  overtaken  by  severe  cold  or  deep  snow  in  the  mount- 
ains.    Our  course  continued  across  the  sage  desert,  passing  during  the 
morning  the  Market  lake,  which  was  now  frozen  over.     Our  road,  in- 
stead of  following  the  course  travelled  on  the  10th,  led  further  to  the 
east,  thus  shortening  our  route  by  several  miles.     About  noon  it  cleared 
off*,  and  became  an  exceedingly  beautiful  day.     Marching  a  distance 
of  twenty-five  miles,  we  encamped  on  the  Kamas  Prairie  creek  of  ibc 
10th.     This  creek  was  now  frozen  over,  which  was  lined  with  willow 
and  quaking  asp.     At  sunset  the  thermometer  was  at  10®,  at  9  p.  m. 
20®,  below  zero. 

December  2^^  1853. — Commences  clear,  but  cold,  the  thermometer  at 
sunrise  being  6®  below  zero.  We  resumed  our  march  at  9  a.  m.,  our 
course  tending  for  a  distance  of  five  miles  along  the  Kamas  Prairi^ 
creek,  which  at  this  point  had  a  course  of  north  40^  east.  Here  our 
course  lay  through  the  sage  desert,  crossing  at  a  distance  of  ten  roiled 
a  small  stream  called  the  "  High  Bank  creek,"  a  name  given  it  fipom 
the  fact  that  near  its  head  branch,  or  source,  if  flows  through  high  ver- 
tical walls  of  black  volcanic  rock — ^in  many  places  columns.    This 
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creek,  as  the  Kamas  Prairie  creek,  we  found  frozen  over  suflBciently 
hard  to  bear  our  animals.  Many  places  through  the  sage  desert  to-day 
we  found  covered  with  large  areas  of  honey-combed  volcanic  rock,  the 
same  as  has  been  already  referred  to  as  occurring  abundantly  in  the 
Snake  River  valley.  We  found  the  valley  perfectly  free  from  snow 
till  arriving  near  I  he  base  of  the  mountains,  where  we  found  it  three 
inches  deep.  Our  course  for  a  distance  of  five  miles  lay  along  the  base 
of  the  moimtains,  when  we  entered  a  gorge  or  calion  of  these  mount- 
ains, through  which  flows  the  High  Bank  creek.  Here  we  encamped, 
having  travelled  thirtv-five  miles — not  finding  a  camping  ground  till 
we  had  travelled  this  distance ;  and  even  here  we  had  a  miserable 
camp,  wood  and  grass  being  poor  and  scarce.  Our  bed  lay  on  the 
snow;  the  thermometer  at  sunset  being  20*=^,  and  at  9  p.  m.  10®.  The 
day  has  been  warm  and  pleasant.     No  game  seen  to-day. 

December  24,  1853. — Commences  cold  and  snowing,  the  thermometer 
at  sunrise  being  3^  above  zero,  and  continued  cold  throughout  the 
whole  day;  at  noon  the  thermometer  being  22*^  and  still  snowing. 
Our  course  to-day  lay  up  the  caflon  of  the  High  Bank  creek,  which 
we  found  to  be  covered  with  the  artemisia,  or  wild  sage,  growing  two 
feet  high;  the  mountains  on  each  side  being  perfectly  destitute  of  tim- 
ber, and  covered  with  snow,  the  calion  bemg  covered  with  snow  six 
inches  deep.  The  High  Bank  creek  we  found  to-day  to  be  well- 
timbered  with  the  cedar,  the  spruce-pine,  and  the  quaking  aspen,  the 
latter  predominating.  No  game  or  Jiving  thing  was  seen  to-day  to 
break  the  stillness  and  dreariness  of  our  road.  Having  travelled  ten 
miles,  we  encamped  at  the  head  \pi  the  High  Bank  creek,  finding 
good  grass  and  water,  wood  being  at  some  distance,  which  we  packed  to 
the  camp.  This  caflon  is  travelled  by  wagons  from  Fort  JHall>  having 
been  first  travelled  by  Father  De  Smet  in  1840. 

December  25,  1853. — Commences  cold  and  gloomy,  the  thermometer 
at  7  a.  m.  being  14®  below  zero.  Last  night  was  exceedingly  cold, 
with  a  strong  wind  from  south-southwest,  and  snowing  during  the 
whole  night.  Thus  was  Christmas  ushered  in  for  us — cold,  gloomy, 
and  exceedingly  disagreeable.  After  many  delays  in  camp  in  finding 
animals,  &c.,  we  resumed  our  march  at  10  a.  m.,  ascending  a  low 
ridge  dividing  the  main  stream  of  the  High  Bank  creek  from  a  small 
tributary,  which  ridge  we  followed  for  three  miles,  over  a  very  excel- 
lent road,  though  the  ground  was  covered  with  snow  eight  inches  deep. 
The  mountains  on  each  side  continue  very  high,  and  all  covered  with 
snow  from  base  to  summit,  their  chief  characteristic  being  the  entire 
absence  of  timber.  At  a  distance  of  nine  miles  from  our  camp  of  last 
night  we  fell  upon  the  waters  of  the  Missouri  river,  crossing  a  low 
ridge  of  very  easy  ascent  and  descent — so  gradual,  that  you  leave  the 
Columbia  and  strike  the  Missouri  waters  without  noticing  it,  were, it 
not  for  the  direction  taken  by  the  streams.  We  were  all  rejoiced, to 
find  ourselves  once  more  on  the  waters  of  the  Missouri.  On  the  ridge 
we  found  the  snow  twelve  inches  deep,  though  it  had  drifted  in  many 
places  much  deeper.  The  snow  was  still  soft,  and  not  frozen,  as  we 
expected  to  find  it.  The  day  was  exceedingly  cold ;  the  sun  shone 
quite  bright  at  noon,  anfl  though  the  thermometer  was  in  the  sun,  it 
stood  as  low  as  8®,  with  a  strong,  cold  wind  blowing  from  the  south- 
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southwest.  After  journeying  eleven  miles  we  found  the  cold  so  intense, 
that  we  were  compelled  to  halt  and  build  a  fire  by  the  wayside  to  keep 
warm.  Travelling  a  distance  of  sixteen  and  a  half  miles,  we  encamped 
on  a  small  mountain  stream,  a  tributary  to  the  southeast  branch  of  the 
Jefferson  fork  of  the  Missouri;  here  we  found  good  grass  for  our 
animals,  the  snow  being  only  six  inches,  leaving  the  top  of  the  grass 
uncovered,  which,  however,  they  very  soon  totally  exposed  with  their 
hoofs.  Here  we  found  the  ice  twenty  inches  deep.  Our  fuel  at  night 
was  poor  and  scarce,  consisting  solely  of  willows.  The  thermometer 
at  sunset  was  8^  above  zero;  at  8  p.  m.,  14°  below  zero.  This  was  by 
far  our  most  disagreeable  day,  and  all  with  one  accord  were  willing  to 
remember  the  Christmas  of  1863  in  the  mountains. 

December  26, 1863. — Conmiences  cold  and  windy,  the  thermometer 
at  sunrise  being  11°.  The  wind,  which  hatd  been  blowing  cold  and 
strong  from  the  south-southwest  during  the  night,  continued  with  una- 
bated force  this  morning,  and  so  contmued  throughout  the  day,  drift- 
ing the  snow,  and  rendering  travelling  very  disagreeable.  Our  road 
to-day  continued  to  be  very  excellent,  with  much  less  snow  than  we 
had  met  with  during  the  last  three  days.  It  seems  that  the  further  we 
travel  along  the  waters  of  the  Missouri,  the  much  less  quantity  of  snow 
do  we  find.  It  is  true,  that  on  leaving  Fort  Hall  we  did  not  meet  with 
snow  through  the  whole  of  the  Snake  River  valley  till  we  reached  the 
base  of  the  mountains ;  but  through  this  whole  ridge  or  range  we 
found  snow,  varying  in  depth  firom  six  inches  to  two  feet.  This  range 
is  reported,  as  we  were  told  by  the  guide,  as  being  a  range  where 
snow  falls  early,  and  at  times  exceedingly  deep.  He  says  that  last 
year,  in  the  month  of  March,  he  crossed  it,  and  found  the  snow  three 
feet  deep ;  many  parties,  during  the  same  winter,  attempted  to  cross 
it,  and  were  beaten  back  by  the  great  depth  of  snow  met  with,  and  the 
want  of  water  and  grass  for  animals.  We  crossed  to-day  several 
mountain  streams,  all  of  which  were  frozen  over;  which,  when  open, 
contributed  their  supply  of  water  to  the  southeast  branch  of  the  Jeffei^ 
son  fork  of  the  Missouri.  Taking  their  rise  in  the  mountains,  they  flow 
through  beautiful  patches  of  prairie,  many  of  which  we  to-day  crossed, 
where  we  found  the  grass  exceedingly  rich  and  luxuriant,  and  the  snow 
only  two  inches  deep,  though  the  mountains  on  each  side  of  us  were 
still  covered  with  snow,  and  perfectly  destitute  of  timber,  save  a  rai^ 
towards  the  north,  which,  as  seen  from  a  distance,  might  be  tennSi 
the  "Blue  Ridge,"  being  covered  with  the  pine,  and  presented  to-day 
an  exceedingly  beautiful  blue  appearance*  The  only  game  seen  to-day 
were  two  deer,  which  were  frigntened  up  along  the  road,  but  quickly 
took  to  the  mountains,  giving  us  no  opportimity  for  an  approach.  It 
continued  cold  throughout  the  day,  the  thermometer  at  noon  being  22® 
in^  the  sun.  Travelling  a  distance  of  seventeen  miles,  we  encamped 
on  a  small  mountain  stream,  where  we  found  excellent  grass  for  our 
animals ;  they  were  thus  amply  repaid  for  their  scanty  fare  of  the  last 
few  days.  Our  fuel  consisted  of  small  willow  bushes.  We  bad  in- 
tended to  cross  to-day  a  divide  separating  two  of  the  tributaries  of  the 
southeast  branch  of  the  Jefferson  fork  of  the  Missouri  firom  each  other 
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but  with  the  cold,  and  necessary  stoppages  along  the  road,  we  were 
enabled  to  travel  so  far,  but  camped  west  of  the  divide.  The  greater 
portion  of  our  road  to-day  lay  through  sa^e  plains,  where  we  found 
the  sage  in  some  places  six  and  eight  feet  high,  with  trunks  from  eight 
to  twelve  inches  m  diameter.  We  had,  nevertheless,  a  very  excel- 
lent road  t;he  whole  distance,  good  for  either  pack-animals  or  wagons ; 
the  chief  characteristic,  however,  being  the  great  scarcity  of  timber. 
Grass  we  found  very  excellent — ^the  best  we  have  met  with  since  leav- 
ing the  Bitter  Root  valley,  and  which  our  animals  duly  appreciated. 
Game  still  continues  to  be  very  scarce.  The  night  was  cold,  with 
a  strong  wind  from  the  south,  and  disagreeable  in  camp,  drifting 
much  snow  borp.  the  mountains,  at  the  base  of  which  we  were  en- 
camped.    The  thermometer  at  sunrise  was  13^ — at  9  p.  m.,  12®. 

December  27, 1853. — Commences  clear  and  mild,  the  thermometer  at 
sunrise  being  at  8®  above  zero.  The  wind,  which  blew  strong  from  the 
south  during  the  night,  had  lulled  this  morning,  and  with  a  clear, 
bright  sky  caused  everything  to  look  gay  and  cheerful.  The  mountains 
on  each  side  of  us  shone  silvery  bright  under  the  warm  rays  of  the  sun. 
We  resumed  our  march  at  8  a.  m.,  ascending  several  low  prairie 
ridges  for  a  distance  of  fire  miles,  when  we  arrived  at  the  foot  of  the 
divide  referred  to  yesterday.  We  found  these  ricfges  to  be  well  covered 
with  grass;  snow  about  two  inches  deep;  though  the  mountains  on 
each  side  are  all  snow-clad  from  base  to  summit.  The  mountains  to 
our  left  to-day  we  found  to  be  composed  principally  of  limestone,  while 
on  the  prairie  ridge  are  to  be  seen  larce  masses  and  broken  fragments 
of  honey-combed  black,  volcanic  rock.  The  valleys  between  these 
low  ridges  were  covered  with  the  artemesia  or  wild  sage,  growing 
from  eighteen  inches  to  three  feet  high.  Numerous  mountain  rivuletia> 
were  crossed  running  through  these  valleys,  which  were  lined  on  eachi 
side  by  willow  bushes,  growing  in  some  places  twelve  feet  high. 
Arriving  at  the  foot  of  the  divide,  we  ascended  it  by  a  very  gradual, 
acclivinr,  keeping  along  the  slope  diagonally  till  reaching  its  summit, 
from  which  we  had  a  beautiful  and  extended  view  of  the  mountains  ona 
all  sides.  The  sun  at  this  time  shone  clear  and  brightly,  giving  us  a 
wide  and  extended  view  far  in  the  distance.  On  every  side  lay  snow- 
clad  mountains — ^those  to  the  east  being  timbered,  while  those  ib  every 
other  direction  were  perfectly  destitute  of  everything  save  a  coating  of 
snow.  Below  us,  and  to  the  east,  were  seen  small  streams,  taking  their 
rise  in  the  mountains,  and  running  through  beautiful  prairie  valleys 
perfectly  free  from  snow.  We  could  see  from  this  point  of  view  the 
gap  of  the  mountains  through  which  flow  the  Missouri — the  great  land- 
mark of  the  mountains.  To  the  south  of  east  lay  a  high  ridge  of  tim- 
bered mountains,  from  which  flows  the  waters  of  the  Stinking,  and  also 
the  waters  of  the  Snake  river ;  while  to  the  north  lay  other  ridges  and 
•  ranges,  from  which  flow  the  waters  of  the  Missouri.  From  the  top  of 
this  motmtain  we  had  truly  a  grand  view — high,  snow-clad  mountains 
on  every  side  of  us.  To  the  south  lay  prairies  and  valleys  covered  with 
snow,  through  which  we  have  been  travelling  for  several  days ;  while 
to  the  east  lay  beautiful  prairie  meadows,  free  from  snow,  through 
which  meandered  the  numerous  mountain  streams,  all  pouring  thoir 
22 
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tribute  to  the  great  river  Missouri.  Here,  then,  we  were  to  leave  the 
vicinity  of  snow  behind  us,  and  we  truly  congratulated  ourselves  at  the 
change — a  time  we  had  been  looking  forward  to  with  much  interest 
Descending  this  ridge  or  divide  by  a  very  excellent  road,  we  fell  upon 
the  headwaters  of  a  second  tributary  of  the  Jefferson  fork  of  the  Mis- 
souri, called  by  the  Indians  **  Hooked  Man  creek."  Wagons  cross 
the  divide  already  referred  to,  but,  in  order  to  pass  without  difficulty, 
must  go  more  to  the  south,  where  the  mountains  are  much  less  steep, 
giving  a  very  excellent  road.  Following  down  the  valley  of  the 
Hooked  Man  creek  for  ten  miles,  we  encamped  on  its  left  bank,  find- 
ing here  good  grass,  water,  and  wood,  the  latter  being  the  quaking  asp. 
Game  was  very  abundant,  large  bands  of  deer  and  antelope  crossing 
our  trail  during  the  whole  day ;  many  white  hare  were  also  seen 
through  the  valley  of  the  Hooked  Man  creek.  This  vicinity  is  a 
noted  place  among  the  Indians  for  game.  In  the  mountains,  on  each 
side  of  the  valley  are  to  be  found  in  abundance  bears,  moose,  and  elk; 
while,  in  the  valley  below,  deer  and  antelope  are  never  absent.  It  is 
also  noted  as  being  a  place  where  the  Blackfeet  rendezvous,  during  the 
spring  and  summer  seasons,  and  waylay  the  traveller  on  his  way  to  the 
hunt  or  emigrant  road.  This  valley  is  about  two  miles  wide,  hned 
on  each  side  by  a  hi^  range  of  timbered  mountains,  and  covered  with 
a  rich  and  beauti&l  growth  of  bunch  grass.  The  day  has  been  ex- 
ceedingly mild  and  pleasant,  the  thermometer  at  noon  being  d2P. 
Unfortunately,  to-day  niy  horse  fell,  breaking  the  only  thermometer  lett, 
which  will  account  for  the  temperature  of  each  day  not  being  given 
hereafter.  The  night  was  very  mild  and  pleasant ;  we  scarcely  ielt 
the  need  of  a  fire.  The  ground  was  perfectly  free  from  snow;  the 
Hooked  Man  creek  was  firee  from  ice ;  and  everything  indicated  that 
we  had  entered  a  milder  and  warmer  region.  This  stream  is  timbered 
by  willow  bushes,  save  at  one  or  two  places  small  clumps  of  the 
quaking  asp  were  to  be  seen. 

December  28,  1853. — Commences  cloudy,  with  a  strong  wind  from 
the  southwest.  Being  out  of  meat,  Gabriel,  the  guide,  left  the  camp  early 
this  morning  in  search  of  game,  having  pointed  out  first  the  direclioo 
to  be  followed,  which  was  down  the  valley  of  the  Hooked  Man  creek, 
which  for  three  miles  had  a  width  of  fi-om  three  to  five  miles,  when  it 
opened  into  a  beautiful  prairie  plain  about  fifteen  miles  wide,  extendiog 
to  the  main  stream  of  the  Jefierson  river,  and  bounded  on  every  side 
by  high  mountains ;  the  base  of  the  range,  to  the  north,  being  washed 
by  the  Jefferson  fork  of  the  Missouri,  which  could  be  traced  for  maDj 
miles  by  the  dark  line  of  cotton-wood  that  bordered  its  bank.  This 
range  of  mountains  separates  the  Big  Hole  prairie  from  the  Jefferson 
river.  The  Hooked  Man  creek  near  its  mouth  is  lined  with  the  cotloD- 
wood.  The  willow,  however,  is  the  principal  wood  on  its  banks.  Its  1 
valley  throughout  is  well  grassed,  ana  at  present,  being  perfectly  free 
from  snow,  looks  not  unlike  a  large  field  of  yellow  grain.  This  Talley 
bore  north  70^  west  magnetic.  To  our  left  to-day  were  seen  the  high 
rocky  range  of  bluffs  or  cliffs  known  as  the  "Rattle  Snake  clife"^ 
name  so  given  them  by  Messrs.  Lewis  and  Clark.  To  our  from  ^d 
right  lay  also  a  prominent  point  of  a  prairie  bluff  called  ••Bearer 
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Head,"  a  name  given  it  from  the  supposed  resemblance  to  the  head  of 
that  animal.  We  looked  intently,  and  examined  with  care,  to  see  if  we 
could  discover  the  resemblance,  but  in  our  opinion  it  resembled  aught 
else  save  the  beaver's  head.  Game^to-day  was  exceedingly  ^bu^ant, 
large  bands  of  antelope  and  deer  being  seen  in  the  valley — ^the^tter 
being  the  white  and  black-tailed.  Travelling  a  distance  of  sixteen  and 
a  half  miles,  we  reached  the  Jefferson  fork  of  the  Missouri,  which  we 
found  frozen  along  the  margin  on  each  side  with  ice  three  inches 
thick,  while  its  channel  was  open,  with  a  rapid  current.  Its  bed 
we  found  rocky  and  pebbly ;  its  bank,  as  far  as  could  be  seen,  being 
lined  with  the  cotton-wood,  growing  to  the  height  of  sixty  feet.  Its 
width  was  fifty  yards,  giving  us  a  ford  with  water  two  feet  deep.  Our 
camp  at  night  was  on  the  left  bank  of  the  stream,  about  200  yards  be- 
low the  mouth  of  the  Hooked  Man  creek,  where  we  found  good  wood  and 
grass.  Our  camp  was  where  a  large  band  of  Indians  had  encamped  two 
days  previous,  judging  from  the  camp-fires,  &c.  These  Indians  we  sup- 
posed to  be  the  Banax,  returning  from  the  buffalo  hunt,  and,  from  the 
mdication  left  at  the  camp,  that  they  had  an  abundance  of  game.  Our 
camp  lay  ten  miles  northeast  of  the  Rattle  Snake  cliffs,  and  twenty 
miles  southwest  of  the  Beaver  Head — the  two  prominent  and  well-known 
landmarks  of  the  valley  of  the  Jefferson  river.  The  night  was  exceed- 
ingly windy  and  quite  cold.  It  commenced  raining  at  8  p.  m.,  but  the 
rain  soon  changed  into  snow,  with  the  wind  blowing  at  the  time  with 
great  force  and  severity  from  the  southwest. 

December  29,  1853. — Commences  clear  and  pleasant.  We  resumed 
our  marcb  at  8  a.  m.,  which  lay  north  309  west  across  the  large  and 
beautiful  prairie  valley  of  the  Jefferson  fork  of  the  Missouri,  which  we 
left  to  the  right ;  it  then  running  north  25^  east  magnetic,  it  being  traced 
for  many  miles  by  the  long  line  of  cotton- wood  trees  along  its  banks. 
The  valley  referred  to  on  the  south  is  about  six  or  seven  miles  wide 
and  perfectly  level,  covered  with  sm  excellent  growth  of  bunch  grass. 
There,  however,  as  throughout  the  valley,  the  cactus  or  prickly  pear 
occurs  in  the  greatest  abundance.  Our  trail  at  times  led  through 
patches  of  sage,  though  not  at  all  inconveniencing  our  travelling,  for, 
although  we  had  no  trail,  we  had  a  level  and  beautiful  prairie.  After 
travelhng  across  the  valley  for  a  distance  of  twelve  miles,  we  fell  upon 
a  small  creek  coming  from  the  mountains  to  our  left,  and  bordered  with 
the  willow.  This  creek,  as  told  by  our  guide,  is  known  as  Bonneville 
creek.  It  was  here  where  a  party  of  Blackfeet,  in  1835,  seized  upon 
the  goods  belonging  to  a  portion  of  the  expedition  under  Captain  (now 
Colonel)  Bonneville,  of  the  army,  then  trapping  in  the  mountains,  and 
strewed  over  the  prairie  what  they  did  not  carry  offl  It  is  known  now 
among  the  Flathead  and  Nez  Perces  Indians  as  the  spot  where  Col. 
Bonneville's  expedition  was  robbed.  Travelling  to  the  north  for  a 
distance  of  five  miles,  we  struck  a  second  creek,  running  nearly  parallel 
to  Bonneville's  creek,  and  both  emptying  into  the  Wisdom  nver;  our 
road  during  the  whole  distance  being  exceedingly  level  and  beautifuL 
This  second  creek  mentioned  is  lined  with  the  willow,  cotton-wood, 
and  alder.  On  its  right  bank  occurs  a  large  bed  of  greenish-colored  slate, 
which  is  traceable  to  the  mountains  to  the  north,  which  by  its  designa- 
tion gave  character  to  the  soil.    Leaving  the  second  creek  at  a  diatjuic.^ 
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of  two  miles,  we  reached  the  Wisdom  river,  the  most  northern  tributary 
to  the  Jefferson  fork  of  the  Missouri,  and  is  known  among  the  Indians 
and  half-breeds  as  the  Big  Hole  fork  of  the  Jefferson  river.     The  head- 
walMfs  of  this  stream  we  fell  upon  after  crossing  the  Big  Hole  mountain, 
referred  to  when  leaving  the  Bitter  Root  valley,  and  which  we  travelled 
down  for  a  distance  of  twenty-five  miles.    We  found  it  now  to  be  a 
bold  stream,  seventy-five  yards  wide,  with  a  rocky  and  pebbly  bottom, 
and  a  rapid  current;  water  about  two  feet  deep,  though  along  the 
margin,  where  we  encamped,  frozen  over  with  ice  three  inches  thick. 
It  is  timbered  with  the  cotton- wood,  growing  in  great  abundance  and 
to  the  height  of  fifty  and  sixty  feet.     Its  valley  is  about  five  miles  wide, 
bounded  on  each  side  by  high  ranges  of  pine-clad  mountains;  the  river 
bathing  the  foot  of  the  mountain  on  the  east,  leaving  the  broad  valley 
on  its  right  bank.    This  valley  is  characterized  by  the  great  abundance 
of  sage  or  artemesia,  prickly  pear,  and  the  exceedingly  poor,  clayey 
character  of  its  soil.    This  same  soil  characterizes  the  portion  of  the 
valley  of  the  Jefferson  fork  travelled  over.  Our  camp  at  night  was  about 
eight  miles  above  a  high  rocky  range  of  cliffs,  where  the  river  makes  a 
large  bend  to  the  northeast.  We  found  at  our  camp  excellent  grass^  and 
an  abundance  of  wood.  Game  to-day  was  very  abundant,  consisting  of 
elk,  deer,  antelope,  bear,  hare,  ducks,  and  prairie  chickens.     A  laige 
grizzly  bear  came  this  morning  within  a  few  yards  of  our  camp,  but  he 
took  to  the  brush  before  we  could  approach  him.    We  succeeded  to- 
day in  killing  two  elks,  which  was  truly  fortunate,  as  we  had  not  an 
ounce  of  meat,  and  were  now  eleven  days  from  the  Bitter  Root  valley; 
so  that  the  night  in  camp  was  one  of  feastmg  and  good  cheer.    About 
300  pounds  of  meat  were  packed  in  camp,  and  at  night  were  to  be 
seen  the  most  choice  pieces  of  this  ricmy-flavored  venison  roasting 
upon  sticks  around  the  tire.     The  weather  to-day  has  been  exceedingly 
mild  and  summer-like — ^the  night  being  clear,  mild  and  bright    Tte 
Wisdom  river,  on  which  we  encamped,  is  the  one  first  taken  by 
Messrs.  Lewis  and  C^  ark,  and  travelled  up  for  a  short  distance,  but  left 
from  a  supposed  impracticability  to  travel  up  the  Jefferson  fork  of  the 
Missouri;  which  former,  if  followed  as  first  intended,  would  have  led 
them  by  a  direct  and  practicable  route  to  the  Pacific,  and  saved  tbem 
from  the  great  suffering  and  privation  met  with  in  taking  the  Jefierson 
fork,  and  which  led  them  by  a  rough  and  rugged  route  to  the  Salmon 
river,  which  really  proved  an  impracticable  route  to  the  Pacific   By 
following  this  stream  for  a  distsmce  of  eighty  miles,  you  reach  the  junc- 
tion of  its  principal  forks  ;  the  one  to  the  south  leads  to  the  headwaters 
of  the  Salmon  river,  by  a  very  excellent  road,  while  the  one  to  the 
west-northwest  leads  to  the  headwaters  of  the  Bitter  Root  river,  whose 
waters  flow  into  Clark's  fork  of  the  Columbia.     They  are  each  of 
equal  size  and  of  the  same  length,  but  can  be  travelled  in  the  winter 
only  when  the  seasons  are  mild. 

December  30, 1853. — Commences  clear  but  cold.  The  ice  made  very 
thick  during  the  night,  and  even  this  morning,  water  standmg  within  » 
few  inches  of  the  fire  froze  hard  in  a  few  minutes.  Our  camp  1*^^ 
night  was  surrounded  by  a  large  band  of  wolves,  who  were  anxiously 
waiting  till  we  should  take  our  departure,  expecting  a  rich  repast  boo^ 
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the  great  abundance  of  fresh  meat  killed  yesterday.  We  resuQjed  our 
march  at  9  a  m.,  continuing  up  the  valley  of  the  Wisdom  river  for  a 
distance  of  four  and  a  half  miles  along  its  right  bank,  v^hen,  reaching  a 
point  where  the  rocky  bluffs  formed  vertical  walls  along  its  brink,  it 
oecame  necessary  to  cross  the  river,  which  we  did  by  a  ford,  with 
water  two  feet  deep  in  the  channel.  On  each  side  near  the  banks, 
however,  the  river  was  frozen  sufficiently  hard  to  bear  our  animals. 
At  the  bluffs  referred  to  the  rock  is  of  a  grayish  green  color,  and  at  a 
short  distance  looks  not  unlike  a  slate  formation,  which  is  traceable  for 
a  distance  of  ten  miles  up  its  right  bank.  It  is  four  hundred  feet  above 
the  general  level  of  the  valley,  and  dips  to  the  west  at  an  angle  of  60®. 
Two  miles  from  our  camp  oi  last  night  we  crossed  a  small  creek,  com- 
ing from  the  west,  now  frozen,  lined  with  the  cotton-wood  in  such 
abundance  that  it  has  gained  the  name  of  "  Cottonwood  creek."  Our 
trail,  up  to  the  crossing  of  the  Wisdom  river,  lay  through  large  patches 
of  sage;  in  many  places,  however,  burnt  over  by  the  Indians.  After 
the  crossing,  it  lay  principally  over  a  level  and  beautiful  prairie  valley, 
the  general  width  of  which  was  three  miles.  The  Wisdom  river  we 
found  to-day  to  be  continuously  wooded  wiih  the  cotton-wood,  though 
much  drift  pine  wood  was  seen  alon^  its  bank,  coming  from  the 
mountain  bounding  the  Big  Hole  prairie  on  the  north.  The  grass  of 
the  valley  we  found  very  good.     The  soil,  however,  is  poor,  being 

tirincipaliy  a  yellowish  clay,  that  bakes  in  the  sun.  Along  fts  lefl  bank 
arge  areas  of  rounded  water- worn  stone  were  seen  high  above  the 
level  of  the  bed  of  the  river.  We  crossed  a  small  creek  coming  from 
the  east  called  White  Clay  Bank  creek,  a  name  given  it  from  the  great 
abundance  of  white  clay  found  on  its  banks.  This  formation  of  white 
clay  occiu"s  also  in  very  great  abundance  along  the  main  stream  of  the 
Wisdom  river,  in  the  "Big  Hole  prairie."  Our  guide  states  that  he 
has  used  it  for  whitewashing.  It  is  a  very  excellent  substitute  for  lime. 
Travelling  a  distance  of  thirteen  miles,  we  encamped  on  the  left  bank 
of  the  Wisdom  river,  finding  excellent  grass  and  an  abundance  of  fuel, 
consisting  of  the  cotton-wood  and  drift  pine.  We  passed  during  the 
day  two  old  camps  of  the  Nez  Perces  Indians,  where  were  left  their 
corals,  which  they  had  made  in  fear  of  the  Blackfeet.  This  is  a  noted 
rendezvous  for  the  Blackfeet  Indians,  being  a  general  thoroughfare  for 
the  Pend  d'Oreilles,  Flatheads,  Nez  Perces,  and  Banax  Indians,  during 
the  spring  and  summer  seasons.  The  Blackfeet  are  sure  to  meet  with 
some  straggling  band  of  these  tribes,  all  of  whom  they  consider  their 
enemies.  We  passed  to-day  a  spot  noted  as  being  the  place  where, 
some  years  ago,  forty  Flatheads,  being  on  their  way  to  the  hunt,  espied 
the  whole  Blackfeet  camp  on  their  way  to  the  Flathead  country  for 
the  purpose  of  murder  and  plunder,  when  the  vanguard  of  eleven  men 
of  tne  Blackfeet,  being  some  miles  ahead,  were  shot  down  to  a  man 
by  the  Flatheads,  who  escaped  unscathed,  and  returned  to  their  homes 
to  prepare  for  defence.  The  weather  during  to-day  has  been  very  mild 
ana  pleasant,  though  the  night  was  cold.  This,  however,  is  the  great 
characteristic  of  the  weather  in  this  region,  warm  or  mild  during  the 
day,  and  exceedingly  cold  at  night. 

December  31, 1863. — Commences  clear  and  mild.     Every  one  turned 
out  at  an  early  hour  this  morning,  and  having  breakfasted  b^^ox^  ^xsor 
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rise,  we  were  enabled  to  make  an  early  start.    The  river  being  frozen 
from  bank  to  bank  opposite  our  camp,  I  measured  its  width,  finding  it 
to  be  sixty-eight  yards.     The  ice  was  twelve  inches  thick.    The  river, 
a  short  distance  above  our  camp  of  last  night,  made  a  great  bend  to 
the  west,  and  passing  through  a  cafion  for  three  miles,  perfectly  im- 
practicable even  for  pack  animals.     Our  trail  tended  more  to  the  east, 
passing  over  a  series  of  low  sand  ridges,  affording  us,  however,  a  very 
excellent  road,  practicable  for  wagons.      Crossmg  one  of  these  low 
ridges,  we  fell  upon  a  small  rivulet,  coming  from  the  east,  called  the 
Yellow  Clay  Bank  creek — so  called  from  a  large  formation  of  yellow 
clay  found  on  its  banks,  forming  in  some  places  bluffs  as  high  as  a 
hundred  feet.      The  Indians  collect  this,  using  it  for  painting,  Sec. 
Travelling  a  distance  of  five  miles  over  the  ridges  referred  to,  we  again 
fell  upon  the  Wisdom  river,  which  here  flowed  through,  a  beautiftJ 
prairie  valley,  hemmed  in  on  each  side  by  mountains,  in  which  we 
found  feeding  large  bands  of  antelope.     The  river  continued  to  be 
wooded  with  the  cotton- wood.     The  character  of  the  grass  and  soil  of 
this  portion  of  the  valley  were  the  same  as  that  below.     Journeying  up 
this  valley  a  distance  of  three  miles,  the  river  made  a  second  large  bend 
to  the  west,  passing  through  a  rough  and  rugged  cafion,  impracticable 
even  for  pack-animals.     A  trail  however,  led  over  the  mountains  south 
of  the  cafion,  and  is  the  one  travelled  in  going  to  the  "  Big  Hole  prai- 
rie."    At  this  point  we  left  ihe  river  entirely,  and  followed  up  the  val- 
ley of  a  small  willow  run,  which  was  from  a  mile  to  a  mile  and  a  half 
wide,  affording  an  excellent  road.     We  found  the  valley  had  been 
burnt  over  recently,  showing  that  Indians  had  preceded  us,  probably 
the  Nez  Perces.     The  mountains  on  each  side  were  high,  and  covered 
with  the  pine  to  about  midway  of  their  slopes.     Arriving  at  the  head 
of  this  willow  river,  we  crossed  low  clay  ridges,  the  latter  of  which 
formed  the  dividing  ridge  of  the  waters  of  the  Wisdom  river  and  those  of 
the  Hell  Gate  fork  of  the  Bitter  Root  river.     This  ridge  forms  no  obsta- 
cle whatever  to  the  passage  of  wagon-trains,  as  the  ascent  and  descent 
are  both  easy  and  gradual.     Arriving  on  the  summit  of  this  divide,  we 
could  see  to  the  north  a  high  range  of  mountains,  wliich  the  guide 
pointed  out  as  being  the  ridge  along  the  right  bank  of  the  Hell  Gate 
fork.     To  our  right  lay  a  second  but  low  ridge,  which  separated  a 
small  tributary  of  the  Hell  Gate  from  the  main  stream,  and  ended  ab- 
ruptly in  a  beautiful  prairie  valley.     This  rid^e,  as  also  the  one  in  the 
distance,  was  clad  with  the  pine.     On  the  dividing  ridge  we  found 
snow  two  inches  deep,  though  no  snow  was  to  be  seen  in  the  valley 
below ;  the  only  snow  besides  this  being  on  the  higher  peaks  of  the 
ridges  around  us.     Leaving  this  divide,  we  fell  upon  a  small  creek, 
whose  waters  flow  into  the  Hell  Gate  river.     Having  travelled  fifteen 
miles,  we  encamped  on  a  small  stream  running  from  the  mountains  lo 
our  left,  where  we  found  good  grass^  wood  and  water.     We  entered 
to-dav  the  granitic  region,  as  shown  by  the  large  detached  masses  and 
bouloers  from  the  mountains  passed  along  the  trail  after  crossing  the 
dividing  ridge.     The  weather  to-day  has  been  exceedingly  warm  and 
summer-like.  /We  foMiidvW  ^n earner  much  warmer  on  the  waters  of 
the  Hell  Gate  than  on  xYvose  o?  \i\e  ^\\^s^\i\v*   TW^  did  the  close  of 
the  year  1853  find  ua  once  tnoxe  on>Jcie^^\a\^  ^l  ^^^^M^>a.>^hich 
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we  all  greeted  with  feelings  of  joy,  as  we  now  had  no  apprehension  of 
danger  either  from  cold  or  the  snow.  We  had  all  supposed  that  our 
labors  on  the  expedition  would  have  been  closed  before  the  end  of 
1853,  but  we  still  found  ourselves  travclHng  through  the  mountains  in 
midwinter,  apparently  with  as  little  concern  as  if  it  had  been  mid- 
summer. 

January  1, 1854. — Commences  clear  and  pleasant.  We  resumed  our 
march  at  8  a.  m.,  which  continued  over  a  series  of  low,  rolling  ridges, 
through  whose  valley  flow  small  mountain  streams,  all  of  which  wheD 
open  empty  their  waters  into  a  creek  called  the  Spear  Fish  creek,  which, 
eight  miles  from  our  camp  of  last  night,  we  crossed  and  found  frozen  to 
the  bottom.  This  creek  is  so  called  by  the  Indians,  who,  some  years  ago, 
caught  fish  from  its  waters  by  spearing  them.  Journeying  a  short 
distance  from  this  creek,  and  crossing  a  series  of  low  sand  ndges,  we 
reached  a  lon§,  level,  and  beautiful  prairie  called  the  **  Deer  Lodge,"  a 
name  given  it  from  the  great  number  of  deer  found  in  and  near 
its  vicinity.  This  place  is  a  great  resort  for  the  Indians  west  of  the 
mountains  at  all  seasons,  and  especially  when  returning  from  the  buf- 
falo hunt,  where  they  remain  several  weeks  recruiting  their  animals, 
finding  the  greatest  abundance  of  rich  and  luxuriant  grass.  Through 
it  flow  two  large  streams — one  of  which  is  the  main  stream  of  the  Hell 
Gate  fork  of  the  Bitter  Root  river — and  a  great  number  of  prairie  stream- 
lets ;  thus  rendering  it  an  excellent  recruiting  rendezvous  ibr  the  Indians 
with  their  large  bands  of  horses.  It  is  about  fifty  miles  long  north  and 
south,  and  trom  twelve  to  fifteen  wide,  bounded  on  all  sides  save  to 
the  east  by  high  pine-clad  mountains,  the  summits  of  which  alone  are 
found  coveredf  with  snow.  A  very  slight  fall  of  snow  covered  the 
valley.  It  is  noted  for  the  very  small  quantity  of  snow  found  on  it 
during  the  severest  winters  known  in  the  mountains,  which  gives  it  the 
principal  advantage  for  wintering  over  the  many  prairie  valleys  of  the 
mountains.  Its  many  streams  are  all  lined  with  timber,  consisting 
of  the  cotton-wood,  birch,  willow,  and  the  blackhaw.  Finding  our 
animals  very  much  jaded  by  their  long  march,  we  concluded  to  remain 
here  a  day  to  rest  and  recruit  them,  where  they  found  an  abundance 
of  excellent  ^rass.  We  saw,  when  entering  this  valley,  large  bands  of 
antelope  feeding.  These,  with  a  few  mountain  sheep  and  goats,  seen 
on  the  highest  peaks  of  the  mountains,  constituted  the  game  of  the 
day.  We  did  not  exert  ourselves  to  secure  any,  since  we  had  a  great 
quantity  of  elk  meat  with  us.  The  weather  to-day  has  been  exceed- 
ingly mild  and  summer-like,  at  noon  being  very  warm.  TravelUng  a 
distance  of  eighteen  and  a  half  miles,  by  a  very  excellent  road,  we 
encamped  on  the  Deer  Lodge  creek,  where  we  found  good  grasSt 
wood,  and  water.  We  crossed,  about  two  miles  before  reaching  the 
Deer  Lodge  creek,  another  of  the  same  size,  called  the  Rock  Bank 
creek,  a  name  given  it  from  the  fact  of  its  passing  through  a  rocky 
cafion  near  its  head.  This  last-mentioned  creek,  together  with  a  small 
stream  called  the  Yellow  Bank,  rise  in  the  mountains  bounding  Deer 
Lodge  on  the  south  fix)m  the  main  stream  of  the  Hell  Gate  fork  of  the 
Bitter  Root  river.  The  Deer  Lodge  creek,  which  is  one  of  its  lar^e^X 
tributaries,  near  its  head  is  fifteen  yards  wide,  wkYi  a  la^v^  c>\\\^\>X^ 
channel- wafer  eighteen  inches  deep,  and  lined  near  *\\j5  \iea<i  V\\Jcv  ^^ 
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cotton-wood,  but  lower  down  with  the  willow,  birch,  alder,  and  black- 
haw.  The  mouth  of  the  Deer  Lodge  creek  was  about  two  milefl 
below  our  camp  of  the  night.  There  is  a  second,  and  one  of  ihe 
largest  trikutaries,  comes  in  from  the  east,  and  empties  into  the  main 
stream  ten  miles  below  the  mouth  of  the  Deer  Lodge  creek.  By  fol- 
lowing up  this  tributary  to  its  head,  you  cross,  by  a  very  excellent  road, 
a  dividing  ridge,  and  fall  upon  the  main  stream  of  the  Jefferson  fork 
of  the  Missouri,  which  road  is  often  followed  by  the  Indians  to  the 
hunt,  thence  by  the  three  forks  of  the  Missouri.  About  four  hundred 
yards  h-om  our  camp  of  this  night  occurs  one  of  the  most  singular  and 
mteresting  formations  met  with  on  our  whole  route.  It  is  a  conical 
mound,  about  thirty  feet  high,  with  an  oval  top,  around  whose  base, 
from  east  by  south  to  west,  occur  an  innumerable  number  of  hot  or 
boiling  springs.  On  the  top  of  this  mound  is  a  spring  of  three  feet  in 
diameter,  down  which  was  thrust  a  pole  twenty  feet  long  and  no 
bottom  found.  The  water  boils  up  from  this  spring,  but  does  not  run  off. 
The  naound  is  composed  of  a  hard  ligniform  product,  occurring  in 
concentric  layers,  h'om  one  to  four  inches  in  thickness.  I  cannot  call 
it  a  rock,  though  it  is  as  hard  in  most  places  as  rock.  On  its  southern 
slope  occurs  an  irregular  mass  of  black  scoriated  rock,  that  looks 
not  unlike  coke,  and  when  broken  presents  the  appearance  of,  and 
when  lifted  gives  evidence  of,  the  pressure  of  iron.  It  shows 
that  it  ha^  undergone  great  change  by  the  action  of  intense  heat. 
The  surfece  on  the  southern  slope  is  incrusted  with  a  white  salt 
about  one-sixteenth  of  an  inch  thick.  Breaking  from  this  mass  of 
scoriated  rock  a  small  fragment,  I  accidentally  exposed  a  bed  of  this 
white  salt,  which  apparently  extended  far  into  the  interior  of  the 
mound.  It  is  as  white  as  loal  sugar,  and  reduces  to  a  pulverulent 
state  with  the  fingers ;  in  some  places  it  forms  a  bed,  though  yielding 
readily  to  the  knife.  A  pound  of  this  salt  was  secured,  intending  to 
submft  it  to  Dr.  Evans,  the  geologist  of  the  expedition,  for  analysis. 
The  rocks,  leaves,  grasses,  and  even  the  ground  over  which  the  water 
from  the  springs  around  the  base  of  the  mound  flows,  are  all  covered 
with  a  saffron-colored  incrustation.  The  prairie,  for  some  distance 
around  and  near  this  mound,  is  covered  with  a  white  incrustation,  in 
some  places  half  an  inch  thick.  The  springs  occur  from  east  by  south 
to  west,  while  none  occur  towards  the  north.  This  mound  occurs  in  the 
middle  of  the  long  level  prairie  before  referred  to  and  described,  form- 
ing a  prominent  and  well-known  landmark.  From  the  peculiar  appear- 
ance presented  by  this  mound,  and  its  exceedingly  singular  formation,  I 
have  supposed  it  to  be  an  extinct  volcano,  and  the  opening  on  the  top, 
now  a  spring  of  boiling  water,  to  be  its  crater.  The  surface  is  composed 
of  a  substance  which  occurs  in  concentric  layers,  varying  from  one 
to  four  inches  in  thickness,  which  I  supposed  to  have  been  thrown 
from  the  crater  in  a  molten  state,  and  naturally  assumed  the  position 
of  the  parallel  layers,  as  shown  by  the  formation.  Again :  the  black 
scoriated  rock  found  on  its  surface  gives  indubitable  evidence  of  much 
and  excessive  heat,  and  also  shows  that  it  was  once  in  a  molten  state. 
The  nearest  mountains  to  this  mound  are  six  or  eight  miles  distant, 
thus  forming  a  permanent  and  notably  landmark  in  this  large,  level, 
prairie  valley.     1  collected  \iete  a  wvitcfcet  oi  ivch  and  valuable  speci- 
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mens,  all  of  which,  together  with  those  already  collected,  have  been 
submitted  to  Dr.  Evans  for  examination  suid  description. 

Janvary  2,  1864. — Was  pleasant,  though  at  times  cloudy ;  the  wind 
blowing  moderately  from  the  southwest.  We  remained  in  camp  to-day 
on  the  Deer  Lddge  creek. 

January  3,  1854. — Commences  cloudy,  with  a  very  strong  wind  from 
the  southwest,  accompanied  with  a  heavy  fall  of  rain,  which  continued 
till  7.  a.  m.,  when  it  changed  to  a  severe  snow-storm,  and  continued 
with  great  force  till  10  a.  m.,  when  it  ceased,  cleared  off,  and  became 
an  exceedingly  bright  and  beautiful  day.  We  resumed  our  march  at 
10.30  a.  m.,  which  lay  along  the  Deer  Lodge  creek  for  a  mile,  when, 
crossing  this  creek,  it  tended  down  the  vaUey  of  Deer  Lodge,  by  an 
excedingly  level  and  beautiful  road,  for  a  distance  of  eighteen  miles ; 
our  course  being  north  18®  west  magnetic.  In  the  interval  we  crossed 
several  mountain  streamlets,  the  waters  of  which  were  mostly  unfrozen, 
prhe  largest  of  these  streams,  coming  from  the  east,  is  called  the  Race 
Track  creek.  Eight  miles  from  our  camp  of  last  night  we  had  a  fine 
view  uj)  the  valley  to  the  east,  through  which  flows  one  of  the  largest 
tributaries  to  the  Hell  Gate  fork  of  the  Bitter  Root  river,  whose  stream, 
swollen  by  the  waters  of  the  numerous  prairie  rivulets  and  mountain 
streams,  running  through  wide  and  beautiful  meadows,  could  be  traced 
for  many  miles  by  the  dark  line  of  cotton-wood  bordering  its  banks, 
which  was  now  two  feet  deep  in  the  channel,  and  thirty  to  forty  yards 
wide;  while  on  its  banks  are  also  the  willow,  birch,  and  blackhaw. 

For  the  greater  portion  of  to-day's  journey,  the  river  flows  through  a 
broad  prairie  valley,  the  northern  portion  of  which  is  a  continuation  of 
the  Deer  Lodge  prairie,  which,  at  a  distance  of  a  mile  from  our  trail 
to  the  left,  formea  a  plateau  about  two  feet  above  the. general  level  of 
the  valley,  and  extending  to  the  base  of  the  mountains,  which  continue 
to  be  covered  with  the  pine,  and  their  peaks  with  snow.  The  country 
to  the  east,  like  that  on  the  western  portion  of  the  valley,  rises  gradually 
for  a  half-mile  from  the  bed  of  the  stream,  and  with  a  very  gradual 
slope  forms  a  broad  plateau,  which  extends  to  the  base  of  the  mount- 
ains, at  a  distance  of  eighteen  miles,  the  valley  diminishing  to  a  width 
of  four  miles — ^the  stream  then  bathing  the  mountains  on  the  north. 
Having  travelled  twenty  miles,  we  encamped  on  the  right  bank  of  the 
Hell  Gate  river,  two  miles  above  the  mouth  of  the  Little  Blackfoot  fork 
its  principal  and  largest  tributary.  Our  road  to-day  has  been  exceed- 
ingly level  and  beautiftil,  being  prairie  the  whole  distance. 

The  grass  of  the  valley  continues  very  excellent.  The  soil  to-day  is 
principally  of  sand,  which  we  found  mingled  with  much  mica,  occur- 
ring in  small  glistening  scales. 

During  the  latter  portion  of  to-day*s  march  we  found  the  ground 
covered  with  two  inches  of  snow.  The  weather  toward  evening  be- 
came quite  cold,  the  wind  blowing  very  strong  from  the  southwest, 
which  continued  with  much  force  during  the  night. 

January  4,  1864. — Commences  exceedingly  cold,  windy,  and  snow- 
ing. The  wind  was  very  strong  during  the  night,  accompanied  also 
with  much  snow.  At  midnight  it  blew  so  hard  that  our  tents  were 
thrown  down,  and  before  they  could  be  put  up  our  limbs  were  be- 
numbed with  cold,  <rompelling  us  to  spend  a  long,  dreary,  ajvd  viSie»\EL- 
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fortable  night.  We  were  not  able  to  resume  our  march  till  2  p.  m-,  on 
account  of  the  severe  storm.  Our  animals  suffered  very  much  from 
the  snow  and  cold,  and  early  in  the  morning  they  were  seen  standing 
around  the  camp-fires  shivering  from  cold.  Our  march  continued  down 
the  valley  of  the  Hell  Gate  fork  on  its  right  bank,  crossing  it  at  our 
camp  of  last  hieht.  Two  miles  from  our  camp  we  crossed  the  Little 
Blackfoot  fork,  the  largest  tributary  coming  in  from  the  east.  This  is 
the  stream  that  I  followed  down  m  crossing  the  mountains  from  the 
Muscle  Shell  river  in  September  last  Our  course,  by  a  very  excellent 
road,  continued  for  three  miles  fm^ther  to  our  camp — making  a  march 
of  only  five  miles — encamping  on  the  right  bank  of  the  Hell  Grate  river, 
finding  here  good  grass  and  excellent  wood.  We  crossed  during  the 
afternoon  the  trail  leading  down  the  Little  Blackfoot  fork,  which  is  the 
main  Flathead  trail  across  the  mountains.  The  day,  as  also  the  night, 
has  been  exceedingly  cold. 

January  5,  1854. — Commences  as  yesterday,  very  cold.  We  re- 
sumed our  march  at  7  a.  m.,  which  tor  five  miles  continued  on  the 
right  bank  of  the  Hell  Gate  river.  The  country  from  the  mouth  of  the 
Little  Blackfoot  to  the  Bitter  Root  valley  having  already  been  described 
in  detail  in  my  report  from  the  Muscle  Shell  river,  I  do  not  here  give 
it  place.  Travelhng  a  distance  of  twenty-five  miles,  we  encamped  on 
a  small  tributary  coming  from  the  south,  having  crossed  the  HeU  Gate 
river  twice  during  the  day.  We  passed  during  the  day  a  small  creek 
coming  from  the  south,  in  whose  waters  gold  has  been  found,  and  at 
whose  head  is  said  to  occur  a  gold  mine.  J  intended  to  stop  a  day  to 
examine  the  head  of  this  stream,  and  the  valley  through  which  it  flows; 
but  finding  the  ground  covered  with  snow,  and  the  creek  frozen  over, 
I'  was  unable  to  examine  it  for  the  present  Passed  to-day  the  Flint 
creek  from  the  south,  and  also  the  Quagmire  creek.  Found  the  snow 
four  inches  deep  on  a  level,  though  in  places  it  had  drifted  to  a  depth 
of  from  twelve  to  twenty  inches. 

January  6,  1854. — Commences  clear,  but  very  cold.  We  resumed 
our  marcn  at  9.30  a.  m.  The  road  to-day  we  found  very  difficult  to 
travel,  the  ground  being  covered  with  a  thick  sleet;  and,  althoug^h  this 
was  covered  in  some  places  with  six  inches  of  snow,  it  made  the  trav- 
elling not  only  difficult  but  dangerous.  During  the  day  our  trail  lay 
along  the  side  of  a  hill  of  very  steep  descent,  down  which  two  of  our 
animals  fell;  one  holding  on  to  the  brink  of  the  precipice  by  its  fore- 
feet, we  were  enabled  to  put  a  rope  around  his  neck  and  take  off  the 
pack,  when,  attempting  to  lower  him  gradually  down  the  precipice, 
the  rope  broke,  rolling  him  from  the  top  to  the  bottom,  over  rocks, 
stones,  and  trees,  being  so  much  stunned  and  injured  by  the  fall  that 
we  were  compelled  to  leave  him  on  the  road.  Travelling  a  distance 
of  twelve  miles,  we  encamped  on  the  right  bank  of  the  Hell  Gate 
river,  finding  an  abundance  of  fiiel,  but  scanty  fare  for  our  horses,  on 
account  of  the  snow.  We  crossed  the  Hell  Gate  river  once  during  the 
day,  finding  the  channel  open,  though  much  broken  ice  was  met  with 
in  the  ford. 

January  7,  1854. — Commences  cold,  and  snowing.  We  resumed  our 
march  at  9  a.  m. ;  crossed  the  Hell  Gate  river  within  two  hundred 
yards  of  the  camp,  tiae  cYvauTieY  o^  ^WXi  vi^  found  open,  though  ice 
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for  several  feet  along  the  margin,  and  three  inches  thick.  We  had 
great  difl5culty  in  crossing  the  stream,  everything  in  our  pack  be- 
coming thoroughly  saturated  with  water,  and  every  one  was  wet  as 
far  as  the  waist,  some  bein^  compelled  to  wade  the  river.  From  this 
crossing  there  were  two  trails  we  could  follow — the  one  leading  down 
the  valley,  crossing  the  river  several  titnes ;  the  second  leading  along 
the  side  of  the  hilE;.  I  told  the  guide  that  we  would  take  the  latter, 
which  turned  out  to  be  so  difficult  and  dangerous,  that  I  afterwards 
regretted  it.  The  mountains  proved  to  be  very  steep,  and,  being 
covered  with  a  thick  sleet,  rendered  travelling  exceedingly  danger- 
ous for  both  men  and  animals.  Below  us  was  a  precipice  of  one 
bundred  feet ;  here  one  of  the  animals  missed  his  footing  and  rolled  to 
the  bottom.  We  were  enabled  to  make  but  eight  miles'  march  to-day, 
camping  on  the  right  bank  of  the  Hell  Gate  river,  where  we  found  ex- 
cellent grass  for  our  animals.  We  were  compelled  to  build  a  large 
ire  to  dry  our  baggage — ^wet  during  the  crossings.  Our  chapter  of 
misfortunes  now  seemed  to  have  commenced;  and  although -we  esti- 
mated that  we  were  but  sixty  miles  from  our  main  camp  on  the  Bitter 
Root  river,  we  could  form  no  idea  when  we  should  arrive  there.  It 
continued  snowing  the  whole  night. 

January  8,  1854. — Commences  mild,  and  comparatively  pleasant. 
The  ice,  however,  made  an  inch  thick  during  the  night.  We  resumed 
Dur  march  at  9  a.  m.,  crossing  the  Hell  Gate  river  within  a  few  yards 
3f  our  camp,  where  we  experienced  much  trouble  in  crossing  our  suii- 
mals.  The  channel  was  open,  with  water  two  and  a  half  feet  deep ; 
current  very  rapid.  The  margin,  however,  on  each  side  for  several 
feet  was  blocked  with  ice.  Our  trail,  to-day,  lay  principally  through 
a  beautifol  pine  forest.  Travelling  a  distance  of  twelve  miles,  we  en- 
camped on  the  right  bank  of  the  Hell  Gate  river,  finding  scanty  fare 
for  our  animals,  the  snow  being  from  three  to  six  inches  deep.  The 
weather  has  been  mild  to-day  till  7  p.  m.,  when  it  commenced  raining, 
which  continued  throughout  the  night. 

January  9,  1864. — Commences  mild  and  rainy,  which  continued  till 
8  a.  m.,  partially  melting  the  snow,  and  rendering  our  traveUing  much 
better  than  it  had  been  for  several  days  past  I  despatched  Gabriel, 
the  guide,  this  morning  for  our  main  camp  on  the  Bitter  Root  river,  to 
have  made  certain  preparations  on  our  arrival.  We  resumed  our  march 
at  9.30  a.  m.,  and  at  the  distance  of  a  mile  struck  the  Big  Blackfoot, 
which  we  crossed  with  some  difficulty.  We  made  the  crossing  of  the 
main  stream  of  the  Hell  Gate  river,  below  the  mouth  of  the  Big  Black- 
foot,  without. difficulty ;  and  also  the  crossing  of  the  Bitter  Root  river, 
where  we  found  the  ice  about  three  inches  thick.  Travelling  a  distance 
of  twenty-two  miles,  we  encamped  upon  the  left  bank  of  the  Bitter 
Root  river,  where  our  animals  were  amply  repEud  for  their  scanty  fare 
3f  the  last  few  nights  by  an  abundance  of  ricn  grass.  The  weather, 
to-day,  has  been  exceeaingly  warm  and  pleasant,  though  towards  sun- 
set it  became  cold,  with  a  slight  fall  of  snow  in  the  valley,  while  heaw 
mow-clouds  covered  the  tops  of  the  mountains  on  each  side  of  the  val- 
ley. We  thus  found  ourselves  once  more  in  the  Bitter  Root  valley, 
and  there  was  no  one  who  regretted  it. 
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January  10, 1854. — Commences  mild  and  pleasant  We  resumed  our 
march  at  8  a.  m.  up  the  Bitter  Root  valley,  crossing  the  Bitter  Root 
river  with  an  open  channel,  and  arrived  at  Fort  Owen  at  2  p.  m.,  where 
we  were  kindly  received  by  the  proprietors,  the  Messrs.  Owen,     Spend- 
ing the  night  under  their  hospitable  roof,  we  reached  our  main  camp  on 
the  next  day ;  finding  here  thafour  winter  quarters  had  been  completed, 
coral  for  animals,  and  everything  built,  and  the  men  comfortably  in 
cantonment.    Here  was  camped  the  whole  Flathead  tribe  of  Indians, 
who  were  awaiting  our  arrival.     Thus  we  found  ourselves  at  the  main 
camp  after  an  absence  of  forty-five  days,  during  which  time  we  had 
crossed  the  mountains  four  times,  completely  turning  the  eastern  por- 
tion of  the  Bitter  Root  range  by  a  line  of  seven  hundred  miles,  experi- 
encing a  comple  change  of  climate,  and  crossing  two  sections  of  country 
different  in  soil,  formation,  natural  features,  capability,  and  generu 
character.    Crossing  also,  in  all  their  ramifications,  the  headwaters  of 
the  two  great  rivers,  Missouri  and   Columbia,   we  had  now  a  fine 
opportunity  to  compare  the  climate  and  character  of  the  Bitter  BM 
valley  with  that  of  the  Hell  Gate,  and  others  in  its  vicinity.    In  the 
former  snow  was  foimd  from  four  to  six  inches  deep,  while  in  the  latter 
the  ground  was  perfectly  free  firom  snow.    It  seemed  as  if  we  had 
entered  an  entirely  different  region  and  different  climate ;  the  Bitter 
Root  valley  thus  proving  that  it  well  merits  the  name  of  the  valley  of 
perennial  spring.     The  fact  of  the  exceedingly  mild  winters  in  the 
vallev  has  been  noticed  and  remarked  by  every  one  who  has  ever  been 
in  it  during  the  winter  seasori ;  thus  afibrding  an  excellent  rendezvous  and 
recruiting  station  for  the  Indians  in  its  vicinity,  and  to  those  sojoumiiig 
in  it,  as  well  as  all  others  who  might  be  overtaken  by  the  cold  or  snow 
of  the  mountains.    It  is  the  home  of  the  Flathead  Indians,  where,  through 
the  instrumentality  and  exertions  of  the  Jesuit  priests,  they  have  built  up 
a  village,  not  of  lodges,  but  of  houses,  where  they  repair  every  winter; 
and  with  this  valley>  covered  with  an  abundance  of  rich  and  nutritious 
grass,  affording  to  their  large  band  of  horses  grazing  and  spacer  thejYiy^ 
as  contentedly  and  as  happily  as  probably  any  tribe  of  Indians  either 
east  or  west  of  the  Rocky  mountains.     Its  capability  in  other  respects 
aside  from  grazing  has  already  been  referred  to  in  this  report,  and  is 
of  sufficient  interest  and  importance  to  attract  the  attention  of  and  bold 
out  inducements  to  settlers  and  others.     All  that  it  at  present  needs  is 
to  have  some  direct  connexion  with  the  east  or  the  west,  and  the  ad- 
vantages that  it  and  the  sections  in  its  vicinity  possess  will  be  of  suffi- 
cient importance  to  necessarily  command  attention.     The  numerous 
mountain  rivulets,  tributaries  to  the  Bitter  Root  river,  that  run  through 
this  valley,   afford  excellent  and   abundant  mill-sites,   and  the  land 
bordering  these  streams  is  fertile  and  productive  ;  and  this  has  been     , 
proved,  beyond  a  cavil  or  doubt,  to  be  well  suited  to  every  branch  of 
agriculture.     I  have  seen  oats  grown  in  this  valley,  by  Mr.  John  Oven, 
that  are  as  heavy  and  as  excellent  as  any  I  have  ever  seen  in  the  States; 
and  the  same  gentleman  has  informed  me  that  he  has  grown  most  ex- 
cellent wheat ;  and  that  from  his  experience  while  in  the  mountains  he 
hesitates  not  to  say  that  here  might  agricultiure  be  carried  on  in  iis 
numerous  branches,  and  to  the  exceeding  great  gain  and  interest  of 
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those  engaged  in  it.  The  valley  and  mountain-slopes  are  well  timbered 
with  an  excellent  growth  of  pme,  which  is  equal  in  every  respect  to 
the  well-known  and  noted  pine  of  Oregon.  The  advantages,  therefore, 
possessed  by  this  section,  are  of  great  importance,  and  ofier  peculiar 
inducements  to  the  setder.  Its  vallev  is  not  only  capable  of  grazing 
immense  bands  of  stock  of  every  kind,  but  is  also  capable  of  support- 
ing a  dense  population.  The  mountain-slopes  on  either  side  of  the 
v£dley,  and  tne  land  along  the  base  of  the  mountains,  afibrd  at  all 
seasons,  even  during  the  most  severe  winters,  grazing  ground  in  abund 
ance,  while  the  mountains  are  covered  with  a  beautiful  growth  of  pine. 

The  provisions  of  nature  here  are  therefore  on  no  small  scale,  and 
of  no  small  importance;  and  let  those  who  have  imagined  (and  some 
have  been  so  bold  as  to  say  it)  that  there  exists  only  one  immense  bed 
of  mountains  from  the  headwaters  of  the  Missouri  to  the  Cascade  range, 
tiUTi  their  attention  to  this  section,  and  let  them  contemplate  its  advan- 
tages and  resources,  and  ask  themselves,  since  these  things  exist,  can 
it  be  long  before  public  attention  shall"  be  attracted  and  fastened  upon 
this  hitherto  unknown  and  neglected  region— can  it  be  that  we  should 
have  so  near  our  Pacific  coast  a  section  of  hundreds  of  thousands  of 
acres  that  will  remain  forever  untitled,  uncultivated,  and  totally  neg- 
lected. It  cannot  be.  But  let  a  connexion,  and  that  the  most  direct, 
be  made  between  the  njain  chain  of  the  Rocky  mountains  and  the  Pa- 
cific, (and  it  can  be  done,)  and  soon  will  these  advantages  necessarily 
thrust  themselves  upon  public  attention,  and  jopen  to  the  industrious 
and  persevering  avenues  to  wealth  and  of  power. 

Again :  tliis  section  connects  with  another  of  equal  if  not  superior 
importance — that  of  the  Coeur  d'Alene  country,  which  again  connects 
directl V  by  a  beautiful  section  with  the  country  at  and  near  the  Wallah- 
Wallah  ;  thus  showing  that  from  the  main  chain  of  the  Rocky  moun- 
tains to  the  mouth  of  the  Columbia  we  possess  a  rich,  fertile,  and  pro- 
ductive area,  that  needs  but  the  proper  means  and  measures  to  be 
put  forth  and  manfully  employed  to  oe  turned  to  public  and  private 
Denefit. 

Let  the  Cascades  and  Dalles  of  the  Columbia  be  removed  by  an  ap- 
propriation from  the  government,  and  we  shall  have,  and  that  direct, 
steamboat  navigation  from  the  mouth  of  the  Columbia  to  the  mouth 
and  for  some  distance  up  the  Snake  river,  and  even  to  the  Kettle  falls 
of  the  Columbia;  and  that  will  give  to  Oregon  and  Washington  Ter- 
ritories the  great  keys  of  wealth  and  importance,  the  influence  of  which 
cannot  and  will  not  be  sectional  or  local,  but  be  felt  by  all  throughout 
the  length  and  breadth  of  our  land,  and  that  will  finally  redound  to 
our  nation's  interest  and  welfare,  to  say  nothing  of  the  great  and  para- 
mount advantage  to  be  gained  so  far  as  regards  the  problem  of  national 
defence.  For,  by  opening  an  avenue  from  the  Mississippi  to  the  Pacific, 
it  must  neoBSsarily  become  the  great  thoroughfare  of  travel  from  the  two 
oceans  washing  the  east  and  west  coasts  of  our  country,  not  only  for 
our  own  citizens,  but  Europe  on  the  one  side,  and  Asia,  together  with 
the  numerous  and  valuable  islands  of  the  Pacific,  on  the  other;  will 
naturally  turn  the  course  of  their  trade  and  travel  far  this  grand  av- 
enue, which  must  needs  therefore  be  guarded  for  our  nation's  safety 
as  weU  as  prosperity;  will  affi)rd  an  easy,  direct,  and  expeditious  con- 
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nexion  for  transporting  men  and  munitions  of  war  to  the  Pacific  in 
case  of  danger  or  diflBculty  from  abroad;  and  will  (we  feel  the  neces- 
sity every  day)  dispense  with  in  a  great  measitre  the  long,  dangerous, 
and  circuitous  route  either  of  the  Isthmus  or  by  Cape  Horn.  / 

Looking  back  upon  our  route,  we  saw  we  had  followed  the  Bitter 
Root  river  to  its  head,  which  we  found  from  its  mouth  to  be  ninety-five 
miles  long,  flowing  through  a  wide  and  beautiful  valley,  w^hose  soil  is 
fertile  and  productive,  and  well  timbered  with  the  pme  and  cotton- 
wood  ;  but  whose  chief  characteristic  and  capabiUty  is  that  of  grazing 
large  bands  of  cattle,  and  afiprding  excellent  mill-sites  along  the  num^ 
rous  streams  flowing  from  the  mountains.  The  country  thence,  which 
is  watered  by  tributaries  to  the  Missouri  and  its  forks,  to  the  range  of 
mountains  separating  these  waters  from  those  of  the  Snake  river,  or  the 
south  branch  of  Lewis's  fork  of  the  Columbia,  is  also  fertile ;  but  its 
characteristic  feature  is  the  great  scarcity  of  timber  for  any  purpose, 
the  willow  and  wild  sage  being  used  for  fuel  along  the  whole  route. 
The  geological  formation  of  this  section  belongs  to  the  tertiary  period. 
The  capability  of  this  broad  area,  however,  for  grazing,  is  excellent.  It 
is  the  great  resort,  at  present,  for  all  Indians  in  the  mountains ;  the 
mountains  and  valleys  afibrding  a  srest  abundance  of  ^me— consisting 
of  elk,  bear,  deer,  and  antelope — ^wnile  the  numerous  nvejrs  and  streams 
abound  in  fish  and  beaver.  The  latter  are  still  caught  in  large  numbers 
on  the  headwaters  and  tributaries  of  the  Missouri,  but  is  not  so  anx- 
iously sought  after  as  years  back,  owing  to  the  great  depreciation  of 
value  in  the  market  east.  The  whde  country  is  formed  of  a  series  of 
beds  of  mountain  ranges  or  ridges,  with  their  intervening  valleys,  all 
of  which  are  well  defined  and  marked;  the  decomposition  and  wash- 
ings of  the  rocks  of  the  mountains  giving  character  to  the  soil  of  the 
valleys,  which  may  be  termed,  as  a  general  thing,  fertile.  The  geolog- 
ical formations  along  the  Jefierson  fork,  and  its  principal  tributaries, 
are  limestone  and  conglomerate  rock.  From  the  range  called  the  Snake 
River  divide,  the  whole  character  of  the  country  is  completely  changed. 
Here  the  geological  formation  is  basaltic  and  volcanic  principally. 
None  of  the  numerous  streams  and  rivulets  flowing  from  the  mountains 
along  the  route  we  travelled  emptied  into  the  Snake  river;  but  either 
sunk  into  the  ground,  or  formed  small  lakes  in  the  broad  valley  of  the 
Snake  river.  The  ground  in  most  places  is  formed  principally  of  sand, 
and  where  large  beds  of  basalt  are  not  found  the  ground  is  of  a  very 
dry,  absorbing  nature,  through  which  the  water  sinks — at  times  burst- 
ing out  again.  It  was  somewhat  singular  that  for  sixty  miles  above 
Fort  Hall,  along  the  main  stream  of  the  Sriake  river,  we  did  not  cross 
but  one  tributary,  and  this  coming  in  from  the  south,  while  none  came 
from  the  north;  all  of  the  streams,  as  before  mentioned,  either  forming 
lakes  or  sinking  into  the  ground.  This  section  is  also  noted  for  the 
great  scarcity  of  timber  and  the  immense  plains  of  wild  sage,  which  is 
so  abundant  that  it  merits  the  name  of  the  Sage  Desert  of  the  moun- 
tains. It  extends  for  many  miles  in  length  and  breadth,  forming  an 
immense  sea  of  prairie,  whose  sameness  is  only  broken  by  the  "  Three 
Buttes"  of  the  valley,  which  rise  like  islands  in  the  sea  in  this  broad 
and  barren  area.  Its  whole  characteristic  might  be  described  in  the 
one  word — sterility.    From  the  mountains  bounding  the  Snake  river 
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valley  on  the  north  to  Fort  Hall,  a  travelled  distance  of  one  hundred 
and  twelve  miles,  there  is  but  one  fertile  spot  of  ground  that  could  be 
converted  to  any  useful  purpose,  and  this  is  found  at  Cantonment 
Loring,  five  miles  above  Fort  Hall.  Here  the  soil  is  of  a  grayish  blue 
clay  and  sand,  that  might  be  made  use  of  for  agricultural  purposes. 
The  grazing  here  is  most  excellent. 

Our  return  route  to  the  Bitter  Root  valley,  which  lay  to  the  east  of 
the  Bitter  Root  mountains,  from  the  Snake  river  to  the  ridge  separating 
the  waters  of  Wisdom  river,  or  the  Big  Hole  fork  of  the  Jefierson  river 
from  those  of  the  Hell  Gate  river,  the  same  general  remarks  will  apply 
as  those  describing  the  country  from  the  head  of  the  Bitter  Root  river 
to  Fort  Hall ;  a  series  of  mountain  ranges,  giving  beautiful  prairie  val- 
leys, through  which  winds  streams  from  the  mountain  slopes,  that  pour 
their  tributaries  into  the  Missouri  and  its  forks.  Leaving  the  ridges  re- 
ferred to,  you  again  enter  a  difierent  and  milder  region,  through  which 
flow  tributaries  to  Clark's  fork  of  the  Columbia.  Here  the  soil  is 
a  rich  loam ;  timber  is  abundant;  climate  exceedingly  mild,  even  during 
the  severest  winter.  \^fe  entered  it  on  the  1st  of  January,  and  snow 
scarcely  covering  the  ground  was  to  be  found  in  the  valley.  This  sec- 
tion connects  witn  the  Bitter  Root  valley.  We  thence  followed  down 
the  HeU  Gate  river  from  its  head  to  where  it  debouches  from  the 
mountains,  five  miles  above  its  mouth,  which  we  found  to  be  one  hun- 
dred and  twenty-five  miles  long,  flowing  through  a  fertile,  well-timbered 
valley,  from  two  to  five  miles  wide,  bounded  on  each  side  by  high  pine- 
clad  mountains.  Game  is  found  in  great  abundance  in  these  moun- 
tains, being  principally  elk  and  bear.  Additional  description  of  each 
portion  of  the  route  having  already  been  given,  I  only  deem  it  neces- 
sary to  say  that  both  routes  travelled  are  perfectly  practicable  for 
wagons,  though  the  return  route  is  by  far  the  better  of  the  two,  though 
firom  sixty  fo  eighty  miles  longer.  I  regretted  that  I  could  not  have 
made  a  barometrical  profile  of  the  two  routes,  but  this  resulted  from  the 
fact  that  a  barometer  could  not  be  dispensed  with  in  the  Bitter  Root 
valley,  where  was  being  kept  a  regular  series  of  meteorological  observa- 
tions, to  ascertain  the  character  of  the  winter  in  this  region.  Such  points 
of  the  route  that  were  of  sufficient  interest  and  importance  to  be  noted 
particularly  were  faithfully  sketched  by  Mr.  Adams,  the  artist  of  the 
party,  to  whom  I  am  indebted  for  the  accompanying  sketches. 
Truly  and  respectfully,  your  obedient  servant, 

JOHN  MULLAN. 

Gov.  1. 1.  Stevens, 

Jn  command  of  N.  P.  Railroad  Exploration  and  Survey. 


26.  Report  of  route  from  Cantonment  Stevens  to  Fort  Benton  and  back,  by 
Lieut.  John  Mullan^  U.  S.  A. 

Cantonment  Stevens,  Bittee  Root  Valley, 

April  2,  1854. 

Sir  :  I  have  the  honor  to  report,  that  in  conformity  to  your  letter  of 
instructions  to  continue  the  exploration  of  the  country  between  the 
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Rocky  and  Bitter  Root  ranges  of  mountains,  and  the  examination  of 
the  mountain  passes  between  the  43d  and  49th  parallels  of  latitude,  I 
left  the  Bitter  Root  valley  on  the  1st  of  March  to  examine  a  new  route 
thence  to  Fort  Benton,  on  the  Missouri,  and  to  ascertain  its  practica- 
biUty  for  a  railroad  route,  as  also  the  passage  of  wagon-trains ;  and  at 
the  same  time  to  give  a  knowledge,  from  actual  observation,  of  the 
depth  of  the  snow  and  the  character  of  the  mountains  generally  at  that 
season. 

Lieutenant  Grover,  in  crossing  the  mountains  in  the  month  of  Jan- 
uary, had  an  opportunity  of  ascertaining  the  depth  of  snow  up  to  that 
period ;  and  I  thought  it  adding  another  link  to  tne  chain  of  knowledge 
of  the  mountains  to  ascertain  their  character  at  a  period  two  months 
later.  I  was  led  to  believe,  from  information  gained  ^-om  the  moun- 
taineers and  trappers  in  this  region,  that  there  existed  a  road  from  the 
Falls  of  the  Missouri  to  this  valley  over  which  wagons  could  pass  without 
difficulty ;  and  having  passed  over  and  examined  one  hundred  and 
twenty  miles  of  the  route  in  September,  1863.  and  found  it  practicable 
for  a  wagon-road,  I  placed  full  confidence  in  the  information,  and  started 
with  the  intention  that,  should  the  route  upon  examination  prove  prac- 
ticable, to  brine  with  me  a  wagon  from  Fort  Benton  to  this  valley. 
And  I  have  the  honor  now  to  report  that  I  have  been  perfectly  success- 
ful, and  have  found  in.the  mountains  a  wagon-road,  tne  advantages  of 
which  are  equal,  if  not  far  superior,  to  any  existing  across  the  moun- 
tains. I  had  also  determined  to  examine  the  country  immediately 
along  the  Missouri  from  Fort  Benton  to  the  point  where  I  crossed  the 
Missouri  in  my  examination  from  the  Muscle  Shell  across  the  Rocky 
mountains,  in  September,  1853,  which  up  to  this  time  had  remained 
unexplored,  save  partially  by  Mr.  Tinkham,  in  November,  1853.  My 
working  party  consisted  of  a  half-breed  Cree,  who  was  my  interpre- 
ter, and  four  of  my  own  men.  My  route  to  Fort  Benton  lay  up  the 
Hell  Gate  river  to  its  junction  with  the  Little  Blackfoot,  thence  up  the 
Little  Blackfoot  across  the  mountains.  Arriving  at  the  forks  of  the  Little 
Blackfoot,  I  found  the  snow  ten  inches  deep;  and  knowing  there  were 
two  passes,  one  to  each  fork,  I  took  the  more  southern  of  the  two.  I 
thence  struck  for  the  Missouri  river,  and  examined  the  line  of  bluflS 
along  its  left  bank,  that  extend  from  about  thirty  miles  above  the  falls  to 
near  the  three  forks  of  the  Missouri.  I  found  these  bluffs  very  rough 
and  rugged,  affording  us  a  very  difficult  road  even  for  my  pack-train. 
In  a  word,  it  is  one  immense  bed  of  mountains,  extending  along  the 
Missouri  for  one  Tiundred  and  fifty  miles,  and  fifteen  miles  wide,  neces- 
sitating the  case  of  a  road  being  to  their  north.  These  bluffs  are 
mostly  well  wooded  with  an  abundant  and  large  growth  of  pine.  The 
rock  found  through  them  is  mostly  ffranite.  At  this  point  the  Missouri 
flows  mostly  through  a  mountain  defile  with  a  rapid  current,  and  in 
many  places  very  deep  and  narrow.  Leaving  the  bluflfs,  through  which 
I  travelled  three  days,  we  crossed  the  Missouri,  in  order  to  avoid  the 
numerous  and  difficult  coulees  extending  along  the  left  bank  of  the 
Missouri  from  the  bluffs  to  Fort  Benton.  But  I  found  the  country  lo 
the  south  immediately  along  the  Missouri  but  little,  if  any,  better  than 
that  to  the  north.  In  places  it  is  much  cut  up  by  very  deep  and 
rugged  coulees,  that  are  impracticable  for  anything  save  a  pack-traiL 
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I  arrived  at  Fort  Benton  on  the  morning  of  the  14th.  On  the  morning 
q(  the  17th  I  started  on  my  return  to  this  valley,  bringing  with  me  a 
wagon,  with  a  four-mule  team. 

I  saw  that  by  keeping  on  the  high  table-land  between  the  Teton 
and  Missouri  rivers,  I  might  avoid  the  many  coulees  that  make  from 
each  ot  these  rivers,  and  thus  gain  an  excellent  wagon  road.  This 
turned  out  to  be  the  case,  and  from  Fort  Benton  to  the  Sun  or  Medi- 
cine river  I  found  a  perfectly  level  prairie  road.  My  route  thence  to 
the  Dearborn  river  lay  a  very  few  miles  to  the  south  of  that  followed 
and  examined  by  Lieutenant  Donelson  in  September,  1853. 

Presuming  that  ofl5cer  has  already  reported  upon  the  general  char- 
acter of  that  section,  I  pass  over  it,  simply  remarking  that  I  found  a 
beautiful  road  for  my  wagon. 

From  the  Dearborn  river  my  course  lay  more  to  the  south  of  west 
than  that  followed  by  Lieutenant  Donelson;  and  at  a  distance  of  fifteen 
miles  from  the  Dearborn  struck  a  stream  that  rises  in  the  main  chain 
of  the  Rocky  mountains,  and  is  known  among  the  Indians  by  the  name 
of  the  Small  Prickly  Pear  creek. 

The  country  between  these  two  streams  is  a  rolling  prairie,  which 
aflfbrded  us  an  excellent  road.  The  valley  of  the  Small  Prickly  Pear 
creek,  which  is  half  a  mile  wide,  I  found  well  wooded  with  the  cotton- 
wood  and  willow.  Here  the  fallen  timber  was  the  first  obstacle  met 
with  from  Fort  Benton,  a  measured  distance  of  one  hundred  and 
twenty-four  miles.  I  found  it  necessary  to  remain  in  camp  to-day,  and 
wth  my  party  make  the  road.  In  eight  hours  every  obstacle  was  re- 
moved, and  resuming  our  march,  the  day  following  we  found  the  road  • 
very  excellent.  At  this  point  you  will  observe,  from  the  accompanying 
map,  that  my  trail  left  the  river,  tending  to  the  north.  This  was  not 
necessary,  as  an  excellent  road  lay  up  the  valley  of  the  stream  ;  but, 
as  it  would  have  been  necessary  to  make  a  road  through  the  timber, 
which  would  probably  have  delayed  me  another  day,  I  preferred  leav- 
ing the  river  and  following  an  Indian  trail  that  led  to  the  northwest, 
and  which  fell  upon  the  river  a  second  time.  A  large  party,  however, 
would  find  it  to  their  advantage  to  follow  up  the  valley  of  this  stream, 
for  when  striking  the  stream  a  second  time,  I  found  that  my  route  on 
this  day  would  have  been  shortened  by  six  or  eight  miles  ;  and  on  the 
next  day  the  same  thing  occurred,  when  I  again  lefl  the  river  and  fol- 
lowed for  a  few  miles  in  a  southwesterly  direction,  when,  by  following 
the  river  valle}*^  my  route  would  have  been  more  direct  for  the  mount- 
ain pass,  and  would  have  shortened  my  distance  twelve  or  fifteen  miles. 
There  are  two  parallel  low  mountain  ranges,  or  bluffs,  through  which 
are  two  gaps  where  this  stream  flows,  by  following  which  you  reach  the 
mountain  from  Fort  Benton  without  any  difl^culty  or  obstacle  save  the 
timber,  which,  being  small  and  scattering,  would  be  cleared  out  in  two* 
days  by  six  men.  Leaving  the  Small  Prickly  Pear  creek  to  my  norths 
and  at  a  mile  distant,  the  country  thence  to  the  mountains  is  a  rolling 
IM'airie.  On  the  seventh  night  from  Fort  Benton  I  encamped  at  the  foot 
of  the  mountains  on  the  east,  forming  the  dividing  ridge  of  the  Missouri 
and  Columbia  waters.  The  day  following  I  crossed  the  mountain  with. 
DO  difficulty  whatever ;  found  no  snow  upon  its  summit,  and  the  mountr- 
23 
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ain  itself  nothing  more  than  a  low  prairie  ridge.  The  ascent  and  descent 
are  so  exceedingly  gradual,  that  not  only  was  it  not  necessair  to  lock 
the  wheels  of  the  wagon  in  descending,  but  it  was  driven  with  the  an- 
imals trotting.  One  could  scarcely  have  believed  that  there  existed 
such  a  beautiful  and  easy  pass  in  the  mountains.  For  a  raQroad  it 
would  involve  a  cut  of  one  hundred  feet  deep,  and  half  a  mile  long, 
which  was  the  measured  distance  from  base  to  base.  From  the  mount- 
ains I  followed  down  the  northern  branch  of  the  Little  Blackfbot,  thence 
by  the  Hell  Gate  river  to  the  Bitter  Root  valley,  where  I  arrived  on  the 
27th  of  March,  and  at  Fort  Owen  on  the  30th,  making  the  travelling 
time,  with  my  wagon,  twelve  days  from  Fort  Benton  to  Fort  Owen. 

I  ran  an  odometer  line  over  the  whole  route,  and  found  it  to  be  only 
forty-four  miles  longer  than  that  followed  by  the  train  under  Lieuten- 
ant Donelson.  I  was  favored  with  much  beautiful  weather  during  the 
whole  time,  finding  no  snow  save  at  the  head  of  the  Little  Blackfbot, 
and  on  the  summit  (ten  inches)  when  going ;  no  snow  east  of  the  mount- 
ains; and  I  found  no  snow  whatever  on  my  whole  return  route.  I  was 
enabled,  also,  on  this  tour,  to  fix  accurately  many  points  of  the  streams 
crossed  by  the  main  party  to  the  mountains,  having  passed  much 
nearer  the  Missouri  than  Lieutenant  Donelson ;  especially  the  Dear- 
born river  and  the  Crown  Butte  creek,  which  latter  does  not  empty 
into  the  Missouri,  but  which  with  a  smaller  stream  forms  a  lake,  the 
outlet  of  which  sinks  into  the  ground  five  miles  to  the  north  of  the 
Missouri.  I  was  enabled  to  make  the  trip  in  the  short  time  mentioned, 
having  with  me  animals  in  fine  condition,  and  in  good  working  order. 
Accompanying  this  you  will  find  sketches  of  the  principal  features  of  the 
route,  among  which  is  a  panorama  sketch  of  the  main  chaiu  of  the 
Rocky  mountains  from  the  Marias  Pass  to  the  pass  crossed  by  my 
party.  Also,  as  viewed  from  the  east,  a  sketch  of  my  camp  at  the  Bear's 
Teeth,  on  the  Missouri.  This  is  a  prominent  and  well  known  land- 
mark in  the  bed  of  blufis  along  the  Missouri;  and  the  sketch  is  charac- 
teristic of  the  country,  as  also  of  the  Missouri,  as  it  flows  through 
the  bluffs.  Also,  a  sketch  of  the  Missouri  River  mountains,  from  me 
Little  Blackfoot  Pass.  The  point  where  the  Missouri  leaves  the  lAuSs 
referred  to,  is  the  "  Gate  of  the  Mountains,"  so  called  by  Messrs.  Lewis 
and  Clark  in  1804.  The  route  I  passed  over  on  my  retirm,  and  ex- 
amined, I  can  therefore  report  as  perfectly  practicable  for  a  railroad 
route,  and  for  a  wagon  road  forms  an  easy  and  beautiful  link  in  the 
chain  extended  and  examuied  by  you  from  the  Mississippi  river  to  Fort 
Benton,  on  the  Missouri.  The  route  is  weU  wooded  and  watered,  and 
there  is  an  abundance  of  excellent  grass  the  whole  distance,  the  quahty 
and  quantity  of  which  were  shown  by  the  fine  condition  of  mv  animals 
on  their  return.  I  lost  no  animals  on  the  trip,  a  distance  of  near  six 
hundred  mUes,  and  in  a  season  heretofore  deemed  impracticable  for 
travelling  in  the  Rocky  mountains.  From  Fort  Benton  to  the  mount- 
ains, the  route  lying  over  a  rolling  prairie  country,  would  for  a  rail- 
road involve  cuts  not  deeper  at  any  pomt  than  one  hundred  feet.  From 
the  mountains  to  the  Bitter  Root  valley,  you  have  a  gently  sloping  val- 
ley the  whole  distance.  I  do  not  here  make  mention  of  the  character 
of  either  the  Little  Blackfoot  or  Hell  Gate  rivers,  having  already  given 
you  a  full  and  deUdied  de^ii^Uon  oi  ^^.di  of  these  streams,  their  val- 
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leys,  capabilities,  &c.,  in  my  report  of  January  21, 1854.  There  is  still 
another  pass  between  this  last  described  and  the  one  followed  by. 
Lieutenant  Donelson,  which  I  intend  examining.  The  existence,  there- 
fore, of  this  pass  in  the  mountains,  with  beautiful  approaches  on  either 
side,  must  necessarily  throw  additional  light  upon  the  character  of  Ihis 
region ;  and  being  travelled  at  the  period  we  crossed  the  mountains, 
and  finding  no  snow  whatever,  will  snow  to  many  not  otherwise  prop- 
erly informed,  that  this  region  is  not  the  Siberia  of  America  that  it  has 
often  been  represented  to  be.  The  winter  has  been  remarkably  mild. 
In  the  Bitter  Root  valley,  at  no  time  has  snow  been  deeper  than  four 
inches;  and  even  this  from  several  falls  of  snow.  On  my  arrival  at 
Fort  Benton,  and  from  my  own  observation,  I  have  been  informed  of 
the  exceedingly  mild  character  of  winters  having  'but  little  snow,  and 
comparatively  little  cold.  Having  made  full  and  detailed  notes  of  each 
point  of  the  route — in  fact,  of  the  two  routes — I  will  be  enabled  to  make 
you  a  more  full  and  detailed  report,  should  it  be  at  all  necessary. 

Truly  and  respectfully,  your  obedient  servant, 

J.  MULLAN,  Lieut.  U.  8.  Army. 

Gov.  I.  I.  Stevens, 

In  Command  of  N.  P.  R.  R.  Ex.  and  Survey. 


H. 
ITINERARY. 

27.  Itintrary  of  the  route  from  St.  Paul  to  Fort  Unions  by  A.  W.  Tink- 
•  ham. 

Olympia,  Washington  Territory, 

March  11,  1864. 

Sir:  I  have  prepared,  and  herewith  submit,  an  itinerary  of  the  route 
pursued  by  the  tram  from  St.  Paul  to  Fort  Union. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

A.  W.  TINKHAM. 
Gov.  Isaac  I.  Stevens, 

Chief  N.  P.  R.  R.  £.,  Olympia,  W.  T. 

Miles. 

June  2,  1863. — Camp  in  the  vicinity  of  St.  Paul,  one  and  a 
half  mile  firom  town,  on  old  St.  Anthony  road  ;  owing  to  our 
nearness  to  the  town,  grass  poor  and  wood  scanty ;  water 
obtained  firom  a  house  near  by Ij 

June  3. — By  the  St.  Anthony  road ;  pass  over  green, 
fertile  prairie,  with  rich,  dark  soil,  or  between  cultivated  fields, 
to  St.  Anthony ;  in  about  five  miles  the  road  approaches  the 
AGssissippi  river,  and  thenceforward  to  the  town  winding 
along  its  bank 7  J 

Winding  parallel  with  the  Mississippi,  road  runs  through 
fertile  pranries  and  oak  openings ;  reaching  Rice  creek,  cross- 
ed by  a  good  bridge 1^ 
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Camped  on  a  small  brook  ;  wood  and  grass  good ;  water 
good  and  convenient ;  soil  sandy 2J 

June  4. — Continuing  through  prairies  or  oak  openings,  with 
a  gpod  road ;  cross  Crow  creek,  a  small  stream,  by  a  miser- 
able bridge .3} 

Through  oak  openings,  with  tamarac  swamps  in  sight 
some  two  miles  to  the  right  of  road ;  road  reaches  Rum  river, 
a  river  some  one  hundred  and  twenty  feet  wide,  and  supplied 
with  a  ferry 5i 

Through  prairies  and  oak  openings,  with  scarcity  of  water, 
lighter  and  often  sandy  soil,  to  camp  on  small  rivulet  about 
half  a  mile  from  the  Mississippi ;  wood  and  water  good  ;  grass 
in  the  low  lands  near  Mississippi  luxuriant 11 

20 

June  5,  Sunday. — ^In  camp  ;  showers  of  rain  ;  black  flies  ex- 
cessively annoying,  so  thickly  besetting  the  mules  as  to  en- 
danger them. 

June  6. — Passing  over  rolling  prairie,  the  road  touches  on 
Elk  river,  flowing  some  sixty  feet  or  so  below  the  level  of  the 
road,  crossing  the  river  with  a  good  bridge  about  four  miles 
and  three  quarters  from  camp  ;  river  some  ninety  feet  wide     4f 

With  little  change  of  the  character  of  the  country,  either 
prairie  or  oak  openings,  easy  rolling  ground  ;  road  passes  on 
the  south  side  of  Big  lake — a  deep,  pretty  lake,  scantily 
wooded 5f 

RoHing  prairies,  with  occasionally  a  wet  meadow  in  the 
vicinity  of  the  road,  and  without  any  running  brooks ;  thence- 
forward to  camp  on  the  edge  of  a  small  lake,'  half  a  mile 
north  of  the  road,  furnishing  wood,  water  and  grass,  all 
good  ;  flies  troublesome  to  the  animals  ;  should  have  camped 
sooner  liad  there  been  wood  and  water  on  the  road;  soil 
throughout  the  day  vegetable  mould,  one  to  four  feet  in  depth, 
resting  on  a  sand  or  gravel  substratum 12} 

23J 

June  7. — Prairie  open  and  unwooded,  or  with  scattering 

scrub-oaks;  tamarac  swamps  several  miles  to  the  right  of  the 
road ;  cross  Elk  river  a  second  time,  by  a  miseraole  bridge     4J 

Cross  Elk  river  a  third  time,  by  a  miserable  bridge;  proba- 
bly since  replaced  by  a  good  structure,  as  also  is  likely  at  the 
crossing  above ;  stream  small  now,  about  forty  feet  wide | 

Prairie  to  a  hill  about  half  a  mile  across „ 5i 

Prairie  to  a  small  brook  ;  Mississippi  river  has  now  been 
within  a  short  distance  on  the  left  of  the  road  for  some  two 
miles 4 

A  wooded  ridge  near  by  on  the  right ;  road  passes  under 
this  and  near  the  river,  to  Mr.  Russel's,  a  short  distance  above 
Sauk  rapids • 2 

17 

Camp  in  immediate  vicinity  of  Mr.  Russel's;  wood  scarce  f 

water  from  the  Mississippi  me«: — gc^^^ak^ 


k 
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June  8. — ^Lying  in  camp,  waiting ;  rainy. 

June  9. — Ferried  across  the  Mississippi  river,  here  some  ^ 
six  hundred  to  eight  hundred  feet  wide — boating  the  camp 
equipage,  provisions,  &c.,  and  swimming  the  animals ; 
through  rich  and  fertile  prairies,  variegated  with  the  wooded 
banks  of  Sauk  river  a  short  distance  on  the  left,  with  the 
wooded  hills  on  either  side,  the  clustered  growth  of  elm,  pop- 
lar and  oak,  which  the  road  occasionally  touches ;  following 
the  "  Red  River  trail,"  we  cstmp  at  Cold  Spring  brook,  with 
clear,  cool  water,  good  grass  and  wood 18 

June  10. — Cold  Spring  brook  is  a  small  brook  about  ten 
feet  across,  flowing  through  a  miry  slough,  which  is  very  soft 
and  deep,  and  previous  to  the  passage  of  the  wagons  had,  for 
about  two  hunared  feet  distance,  been  bridged  in  advance  by 
a  causeway  of  round  or  split  logs  of  the  poplar  growth  near 
by ;  between  this  and  the  crossing  of  Sauk  river  are  two 
other  bfiid  sloughs,  over  one  of  which  are  laid  logs  of  poplar, 
and  over  the  other  the  wagons  were  hauled  by  hand  after  first 
removing  the  bads ;  Sauk  river  is  crossed  obliquely  with  a 
length  of  ford  some  three  hundred  feet — depth  of  water  four 
and  a  half  to  five  feet ;  goods  must  be  boated  or  rafted  over, 
the  river  woods  affording  the  means  of  building  a  raft; 
camped  immediately  after  crossing ;  wood,  water,  and  grass 
good  and    abundant 6 

June  11. — Over  rolling  prairies,  without  wood  on  the  trail, 
although  generally  in  sight  on  the  right  or  left,  with  occa- 
sional smsdl  ponds  and  several  bad  sloughs,  across  which 
the  wagons  were  hauled  over  by  hand  to  Lake  Henry — a 
handsome,  wooded  lake ;  good  wood*  and  grass ;  water  fi-om 
small  pond;  not  very  good »     19 J 

June  13. — Passing  over  rolling  prairies  to  a  branch  ot  Crow 
river,  the  channel  of  which  is  only  some  twenty  feet  wide 
and  four  or  five  feet  deep;  but  the  water  makes  back  into  the 
grass  one  hundred  feet  or  more  from  the  channel  as  early  in 
the  season  as  when  crossed  by  the  train  ;  goods  boated  over ; 
wagons  by  hand  and  with  ropes ;  no  wood  on  the  stream  ;  9 
several  small  lakes,  not  wooded,  are  on  either  side  of  the 
trail,  with  many  ducks,  ffeese,  and  plovers  on  them ;  encamp 
at  Lightning  lake,  a  smaul  and  pretty  lake,  sufiicientJy  well- 
wooded  on  the  borders  for  camping  purposes;  good  water, 
wood,  and  grass,  and  abounding  with  fish 


June  18. — Over  rolling  prairie  with  small  pools  and  marshes, 
to  a  swift  running  stream,  about  twenty  feet  wide,  three  feet 
deep,  a  branch  of  Chippeway  river ;  heavily  rolling  ground,  6J 
with  stony  knolls  and  granite  boulders,  to  White  Bear  lake, 
a  large,  handsome  lake,  with  mingled  open  and  wood- 
land      5 

Broken  rolling  ground  to  camp,  a  mile  off*  the  Red  River 
trail,  and  near  a  small  wooded  lake ;  two  small  brooks  have 
to  be  crossed  in  the  interval,  and  being  somewhat  deep  and 


-ISJ 
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with   abrupt  sides,   are  troublesome  crossings;   to   wKere 
wagons  lea  trail 6j 

17i 

Jum  20. — ^Rolling  prairie  country,  with  small  marshes  and 
ponds,  to  a  tributary  of  South  Branch  ;  swift  running  stream, 
gravelly  bottom,  fifteen  feet  wide,  three  to  four  feet  deep ; 
with  care  in  selection,  good  crossing  was  obtained  for  tne 
wagons ;  a  wooded  lake  is  a  short  distance  to  the  right  of 
trail 45 

Small  rivulet,  whose  banks  are  marshy  and  soft i 

Prairies,  with  small  marshes  and  ponds,  to  a  swift-running 
brook,  six  feet  wide 3 

Prairie  to  Pike  IsJte,  and  camp  of  Lieutenant  Grover,  a 
handsome  lake  of  about  a  mile  in  diameter,  said  to  abound  in 
pike ;  well  wooded  on  its  south  border ;  grass,  water,  and 
wood,  for  camping,  abundant  and  good If 

—  91 

Rolling  prairie,  with  knolls ;  several  ponds  and  marshes 
with  an  intervening  brook  about  six  feet  wide,  and  rather  dit- 
ficult  of  passage,  from  the  abruptness  of  its  banks,  to  a  small 
brook,  the  outlet  of  a  small  and  partially  wooded  lake  or 
pond 8§ 

Rolling  prairie,  with  grassy,  swelling  knolls,  small  ponds 
and  marshes,  to  Chippeway  river  ;  camp  of  odometer  wagon 

on  edge  of  river ;  water  and  grass  good ;  no  wood 6f 

lOi 

Jam  24. — Crossed  Chippeway  river,  one  hundred  and  twen- 
ty-four feet  wide,  three  to  six  feet  deep;  goods  boated  over> 
and  the  animals  swimming ;  wagon  hauled  through  the  water 
by  a  rope  attached  to  the  tongue,  and  with  the  aid  of  the 
mules;  camped  on  Elk  lake,  a  small  and  pretty  lake,  well 
wooded,  ana  with  luxuriant  grass ;  good  water \ 

June  25. — Trail  passes  over  prairies  with  a  rich,  heavy  grass 
about  eighteen  inches  high,  winding  between  wooded  lakes,  to 
a  heavy  ravine,  with  a  small  ajid  sluggish  rivulet  in  its  bottom ; 
sides  steep,  and  laborious  for  the  wagon  train 7 

Prairie  sloping  towards  the  western  branch  of  the  Chippe- 
way river — a  stream,  when  crossed,  about  one  hundred  and 
forty  feet  wide,  three  or  four  feet  deep,  with  a  marked  cur- 
rent, and  firm  bottom;  no  wood 1\ 

Camp  on  a  small  lake,  fairly  wooded,  with  luxuriant  grass 
and  good  water 1\ 

—  9* 

June  27. — Undulating  prairie,  rich  soil,  covered  with  a  heavy 
growth  of  grass,  with  smsJl  ponds  and  marshes;  woods  con- 
tinue in  sight  a  short  distance  on  the  lett  to  Elbow  lake,  a 
well  wooded  lake,  of  form  indicated  by  its  name ' 7} 

Rolling  prairie,  with  two  bad  sloughs,  to  Rabbit  river, 
which  is  crossed  with  the  waeon  wim  but  little  difficulty, 
where  it  issues  from  a  small  Isie ;  it  is  a  small  stream,  but 
spreads  out  from  one  \i\mdied  to  xbree  hundred  feet,  with 
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marshy  borders ;  camp  on  the  small  lake,  with  good  grass, 
wood,  and  water 


June  28. — Rolling  ground,  with  small  ponds  and  marshes, 
to  a  small  brook  twelve  feet  wide ;  the  Bois  des  Sioux  prairie,  6  J 
a  smooth,  flat  prairie,  without  knoll  or  undulation — an  im- 
mense plain,  apparently  level,  covered  with  a  tall,  coarse, 
dark-colored  grass,  and  unrelieved  with  the  sight  of  a  tree  or 
shnjh ;  firm  bottom,  but  undoubtedly  wet  in  spring ;  small 
brqpk  when  the  train  made  a  noon  halt llf 

Same  smooth  prairie  as  above  to  Bois  des  Sioux  river, 
sometimes  soft  and  miry ;  camp  on  river  bank ;  wood  and 
grass  good — river-water  fair;  many  catfish  caught  in  the 

river 10 

^27 

June  29. — Cross  Bois  des  Sioux  river  ;  river  70  feet 
wide,  4  to  7  feet  deep ;  muddy  bottom ;  steep  and  miry  banks ; 
goods  boatefl  over;  wagons  hauled  through,  light,  with 
ropes ;  bad  crossing,  but  passable ;  smooth,  flat  prairie,  as 
on  the  east  side  of  Bois  aes  Sioux,  occasionally  interrupted 
with  open  sloughs  to  Wild  Rice  river,  and  camp  with  wood, 
water,  and  abundant  grass 11 

June  30. — Wild  Rice  river  about  40  feet  wide,  6  J  feet  deep, 
with  muddy  and  miry  bottom  and  sides,  floudng  in  a  canal- 
Hke  channel,  some  twenty  feet  below  prairie  level;  river 
skirted  with  elm ;  river  bridged  firom  the  steep  banks,  being 
too  miry  to  sustain  the  animals,  detaining  the  train  but  Uttle 
more  than  half  a  day;  small  brook,  without  wood,  flowing  in 
a  broad  channel  cut  out  through  the  prairie ;  crossing  miry, 
but  made  passable  for  the  wagon  by  strewing  the  bottom 
with  mown  grass 2J 

Firm  prairie  to  camp  on  edge  of  above  small  stream ;  good 
grass  and  water ;  no  wood ;  elk  killed  by  hunter 2\ 

*i 

July  1. — Smooth  prairie  extending  to  Shayenne  river ;  sand- 
knolls,  ponds,  and  marshes  firequent  as  the  river  is  approached ; 
the  marshes  were  not  miry — ^firmer  bottom ;  good  wagon  road ; 
night  encampment  on  bank  of  river ;  suflBcient  grass  for  train ; 
wood  abundant ;  river-water  good ;  many  catiBsh  caught  in 

river 26J 

July  2. — Shayenne  river  60  feet  wide,  14  feet  deep;  river 
had  been  previously  bridged  by  Red  River  train,  from  the 
poplars  and  other  trees  growing  on  the  river,  and  this  bridge 
we  made  use  of  in  crossing  our  wagons;  camp  on  the  west 

bank  of  the  river ;  water,  wood,  and  grass  good i 

July  4, — Prairie  undulation,  interrupted  with  marshes  and 
small  ponds  and  occasional  small  rivulets,  to  Maple  river, 
about  25  feet  wide,  3}  feet  deep,  firm  bottom,  and  easily 
passed  by  the  wagons ;  river  tolerably  well  wooded,  and  the 
camp  on  its  edge  is  furnished  with  water,  wood,  and  good 
grass ^^^ 
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The  rich  black  soil  of  the  valley  of  this  stream  is  noticeable, 
s  Jrdy  6. — To  a  small  stream  30  feet  wide,  2  feet  deep,  clayey 
bottom,  easily  crossed  by  the  wagons ;  prairie  high,  firm,  and 
almost  level  for  some  thirteen  miles,  becoming  more  rolling 
and  with  small  ponds  in  the  last  seven  miles  of  the  march ;  on 
the  edge  of  some  of  the  ponds  are  salt  incrustations ;  camp 
on  the  river ;  water  good ;  grass  good ;  no  wood,  and  the  "  bois 
de  vache"  is  used  for  fuel 20 

July  6. — Country  wet  and  marshy ;  not  a  tree  in  sight ;  prai- 
rie with  low  ridges  and  knolls,  and  great  number  of  ponds        n 
and  naarshes;  night's  camp  by  a  small  pond;  no  wood,  but 
plenty  of  "bois  de  vache;"  grass  good 20 

July  7. — ^Approaching  the  Shayenne ;  country  as  yesterday 
for  some  half-dozen  miles  ;  bordering  on  the  river  the  ground 
is  broken  with  deep  coulees  and  ravines,  and  to  keep  away 
from  them  the  tram  kept  at  some  distance  from  the  river, 
encamping  by  a  small  marshy  pond ;  no  wood ;  plenty  of  ^bois 
devache;"  grass  good;  water  tolerable;  first  bufialo  killed 
to-day 15 

July  8. — ^Prairie  swelling  with  ridges;  descend  to  the 
Shayenne,  which  flows  some  150  to  200  feet  below  the  prairie 
by  a  steep  hill ;  camp  in  the  bottom  of  the  river ;  wood  and 
water  good ;  grass  rather  poor ;  the  bottom  of  the  Shayenne, 
some  half  a  mile  wide,  is  often  soft  and  miry,  but  when 
crossed  by  the  train,  firm  and  dry 13} 

July  9. — Cross  the  Shayenne ;  50  feet  wide,  3 J  feet  deep, 
immediate  banks  some  10  feet  high,  and  requiring  some  dig- 
ging to  give  passage  to  the  wagons..., i 

Prairie  with  swelling  ridges  and  occasional  marshes  to 
camp,  to  a  slough  affording  water  and  grass,  no  wood;  buf- 
falo very  abundant 6i 

July  10. — Prairie  swelling  into  ridges  and  hillsj  with  a  fi^e- 
quency  of  marshes,  ponds,  and  sloughs ;  camp  at  a  pretty  lake, 
near  Lake  Jessie;  fairly  wooded,  with  water  slightly  saline; 
grass  scanty,  having  been  consumed  by  the  buffalo ;  prairies 
covered  with  buffalo 10 

July  11. — Pass  over  the  high  hills  liesting  on  the  western 
shore  of  lake  of  the  encampment  and  Lake  Jessie H 

Level  prairie,  with  small  ponds  and  marshes,  to  a  bad 
slough,  100  yards  wide  and  3  feet  deep,  the  passage  of  which 
caused  a  good  deal  of  delay,  the  wagons  being  drawn 
through  by  oxen,  by  means  of  long  ropes  reaching  across  the 
slough 4^ 

Rolling  and  hilly,  with  small  marshes  and  ponds,  to  camp 
near  some  small  ponds,  surrounded  with  knolls ;  water  toler- 
able ;  grass  good ;  no  wood ;  "  bois  de  vache"  plenty ;  prairies 
covered  with  buffalo,  running  off  several  horses  ana  mules 

during  the  day's  march,  which  were  never  recovered 4J 

lOj 
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Jidy  12. — Smooth  prairie,  generally  dry  j  many  small  lakes 
and  marshes  to  be  seen  on  either  side. 

Night  camp  by  a  marsh,  affording  tolerable  water ;  grass 
good;  no  wckkI;  "bois  de  vache"  for  fuel 18i 

July  13. — Smooth  prairie,  abounding  in  marshy  spots. 
Cross  and  recross  Riviere  a  Jaques,  a  small  stream,  desti- 
tute of  wood,  with  a  firm  bottom,  and  easy  of  passage  with 
wagons 14^ 

Prairie  to  camp  on  the  river ;  water  good ;  grass  fair ;  no 

wood 6| 

20 

July  14. — Hilly  and  marshy  prairie,  with  many  small 
ponds ;  camp  by  a  small  lake  or  pond ;  water  tolerable ; 
grass  good ;  no  wood 21\ 

July  15. — Marshy  prairie,  abounding  with  ponds ;  camp 
near  a  small  pond  ;  water  tolerable ;  sufficient  grazing;  no 
wood.  At  this  camp,  were  joined  by  a  large  band  of  Red 
River  half-breeds.  The  buflalo  have  continued  plenty,  and 
the  "  bois  de  vache"  has,  without  inconvenience,  been  substi- 
tuted for  wood  at  the  camp-fires 2^ 

Jidy  17. — But  little  change  of  country ;  undulating  prai- 
rie, with  a  thin  soil,  and,  excepting  in  marshy  spots,  a  thin 
and  short  grass.  Night  camp  near  a  small  rivulet  affording 
water  and  grass 9} 

July  18.-— Shayenne  river,  southern  fork;  forty  feet  wide; 
two  feet  deep;  gravelly  bottom,  and  easily  crossed;  river 
flows  deep  below  the  prairie,  with  high  banks,  and  without 
wood 1 1 J 

Rolling,  hilly  prairie ;  passing  Butte  de  Morale  on  the 
right 6 

Undulating  country ;  pass  a  lon^,  narrow  lake  on  the  right, 
some  four  and  a  half  miles  long ;  night  camp  on  an  extensive, 
high  knoll,  with  wood,  excellent  water,  and  grass ISJ 

19| 

July   19.  ~  Prairie  with   marshy   spots,   and   ponds,  and 

knolls,  as  usual;  seven  and  three-quarter  miles  from  com- 
mencement of  march ;  cross  a  small  brook  ;  camp  by  a  small 

pond,  with  water  and  grass 16^ 

July  20. — ^Rolling  prairie,  with  gravelly,  barren  knolls, 
small  marshes  and  ponds ;  cross  Wintering  river,  a  small, 
sluggish  stream,  with  a  muddy  bottom,  and  difficult  of  pas- 
sage ;  water  some  four  feet  daep  at  crossing ;  nearly  motion- 
less, and  one  hundred  feet  wide ;  goods  taken  over  partly  in 
boat;  wagons  drawn  through  half  loaded;  prairies  covered  4J 
with  marshes  and  ponds  to  camp  by  a  small  pond ;  no  wood  ; 
water  tolerable ;  grass  good 13  J 

17} 

July  21. — ^Reach  Mouse  river  in  about  six  miles'  march, 

and  camp  on  the  edge  of  a  coulee  making  down  to  the  river 
on  its  west  side.  Mouse  river  is  some  one  hundred  and 
twenty  feet  wide  and  (J^ite  deep — too  deep  to  ford.    It  has 
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an  intervale  one-half  to  one  mile  wide ;  flows  deep  below  the 

{)rairie — some  two  hundred  feet  below  the  general  prairie 
evel;  is  well  wooded.  The  immediate  baiiKs  are  muddy 
and  the  water  is  turbid.  The  valley  of  Mouse  river  is  cut  up 
with  deep  coulees  or  ravines,  reaching  back  from  the  river 
on  both  sides  for  fifteen  or  twenty  miles.  These  deep  cou- 
lees make  the  traveUing  very  laborious  and  difficult,  and 
wagons  should  keep  far  enough  distant  fi*om  the  river  to  head 
these  coulees,  or  to  cross  them  where  they  are  shallow  and 
offer  little  obstruction.  In  these  bottoms  are  small  rivulets 
making  down  to  Mouse  river,  and  supplying  running  and  cool 
water.  Scattered  trees,  sufficient  for  camping,  are  also. to  be 
found  in  them.     Night  camp  good  in  grass,  water,  and  wood  16 

Jvly  23. — Skirting  the  valley  of  Mouse  river,  crossing 
the  coulees  near  their  heads.  The  prairie  between  the  cou- 
lees is  level  and  dry.  Night  encampment  near  a  small,  slug- 
gish stream  making  into  Mouse  river.  Grass  and  water  ^ooa ; 
no  wood.  A  party  from  the  second  and  larger  band  ot  Red 
River  half-breeds  visit  this  camp 16 

Jvly  24^A. — Undulating  prairie  country,  with  occasional 
small  marshes  and  ponds.  The  route  follows  immediately 
under  the  rolling  knolls  and  hills,  making  up  the  high  ridge 
termed  the  "  Grand  Coteau,"  and  crosses  several  coulees  at 
their  head.  Camp  near  a  small  pond  with  water  and  grass ; 
no  wood ISi 

July  25. — ^Route  through  an  undulating  and  hilly  country, 
approaching  the  Grand  Coteau ;  knolls  stony,  and  scantily 
covered  with  soil  or  grass.  Night  camp  by  a  small  lake, 
with  grass  and  water ;  no  wood 20j 

JuUf  20. — Undulating  prairie,  with  a  smooth  and  good 
road,  rarely  broken  by  marshes  or  coulees.  Night  camp  by  a 
smaU  pond  ;  good  grass ;  no  wood 20 

Jvly  27. — ^Pass  the  Qrand  Coteau ;  a  collection  of  high, 
stony,  and  barren  knolls,  with  great  numbers  of  small  ponds 
lodged  between  the  hills.  About  eleven  miles  fi'om  the  morn- 
ing camp  are  two  lakes,  between  which  the  train  passes ;  the 
southern  and  larger  of  the  two  lakes  is  the  source  of  one  of 
the  tributaries  of  White  Earth  river.  Camp  near  a  small 
pond,  with  rather  scanty  grass ;  no  wood.  A  large  camp  of 
the  Assiniboins  in  the  immediate  vicinity 1^ 

July  28. — Country  generally  rolling  and  hilly;  knolls  stony; 
night  encampment  on  a  small  tributary  pf  White  Earth  river, 
a  sluggish  rivulet,  with  scarcely  a  perceptible  current,  filled 
with  reeds  and  rushes.  No  wood  at  camp,  but  obtained  firom 
aguUey  some  eight  miles  back  on  the  route....*. l^i 

Jidy  29. — Through  nearly  level  country  to  a  small,  marshy 
lake.  A  wet,  marshy  ground  lies  on  the  left,  and  about  a 
mile  back  from  the  lake,  on  the  route,  are  two  prominent 
knolls  or  bills 10 

The  balance  of  the  day's  journey  is  over  an  undulating  and 
hilly  country,  the  route  for  a  great  part  of  th«  way  keeping 
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in  a  valley  between  the  hills.    Camp  with  water  and  grass ; 
no  wood ISi 

23i 

July  30. — ^Rolling  and  hilly  country,  with  stony  knolls, 
throughout  the  day.  Eighteen  miles  from  camp,  cross  a  small 
tributary  of  Muddy  creek,  fifteen  feet  wide  ana  two  feet  deep. 
Scattered  trees  are  to  be  found  in  the  coulees  near  this  stream. 
Several  dry  water-courses  were  passed  in  the  course  of  the 
day,  which  probably  in  the  time  of  fi-eshets  are  occupied  by 
brooks  comiecting  with  Muddy  creek.    Night  camp,  water 

and  grass;  no  wood...., 2SJ 

July  31. — ^Rolling  but  not  hilly  country,  with  a  scarcity  of 
water.  Ten  miles  and  three-quarters  from  camp,  water  was 
found  in  a  ravine,  in  pools.  To  the  left  and  turther  east,  the 
country  is  more  broken,  and  better  watered.  Night  camp  by 
a  small,  marshy  pond ;  water  poor;  grass  fair ;  no  wood,  and 

a  scarcity  of  the  **bois  de  vache" 20J 

August  1. — Descend  to  the  Missouri  and  arrive  at  Fort 
Union.  With  the  exception  of  some  three  or  four  miles  of 
hilly  country  near  the  end  of  the  route,  the  road  is  remark- 
ably smooth  and  easy,  passing  over  high  and  hard  prairie. 
Camp  on  the  river-bottom  below  the  lort;  water  from  the 
Missouri — ^rather  muddy  ;^wood  hauled  for  a  short  distance 
in  carts ;  grass  scanty ;  animals  in  the  day-time  kept  on  the 
hills  bordering  on  the  river-bottom 16J 


Whole  distance  fi-om  St.  Paul  to  Fort  Union 716  J 


28.  Itineirary  of  the  route  from  Fort  Union  to  Fort  Benton^  by  Lieutemnt 

Donelson.  * 

Oltmpia,  Washington  Tbrritoey, 

February  18,  1864. 

Sir:  Agreeably  to  your  request,  I  have  the  honor  to  submit  the  fol- 
lowing itinerary  of  a  route  for  wagons  from  Fort  Union,  on  the  upper 
Missouri,  to  Fort  Benton. 

Thinking  that  the  object  would  be  accompUshed  by  stating  the  dis- 
tances fi*om  point  to  point  of  those  localities  where  it  would  be  prac- 
ticable to  encamp,  and  by  following  this  with  such  observations  as 
seemed  called  for  by  the  nature  of  the  country,  I  have  adopted  that 
form  for  the  itinerary. 

L0CALITIB8  AND   DISTANCES. 

Na    1.     6.6     miles  from  Fort  Union.     A  prairie  pond,  destitute  of 

wood. 
No.    2.     6.84      "     Little  Muddy  river. 
No.    3.  16.624    "     A  small,  wooded  stream.   One  or  two  good  camps 

between  Nos.  2  and  3,  and  3  and  4. 
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No.    4.     9.437     "    Big  Muddy  river.    Drifl-wood. 

No.    5.  11.176     "     A  marsh  near  the  Missouri. 

No.  6.  18  miles ;  Poplar  river.  One  or  more  good  camps  between 
Nos.  6  and  7. 

No.  7.  23.646  "  A  point  on  a  small  creek  not  far  from  its  en- 
trance into  the  Missouri. 

No.    8.  15.241     "     Slough,  not  far  from  the  Missouri. 

No.  9.  17.42  "  A  point  on  Milk  river.  At  least  one  good  camp 
could  be  found  between  Nos.  8  and  9. 

No.  10.  13.484  "  To  a  point  on  Milk  river.  Sev^al  good  camps 
between  these  pointa. 

No.  11.  17.62       «     To  a  point  on  Milk  river. 

No.  12.  19.66  "  A  point  on  Milk  river.  Several  good  camps  be- 
tween Nos.  11  and  12. 

No.  13.  17.75  "  Cross  Milk  river ;  pursue  the  trail  on  the  bluffs 
and  descend  to  that  river. 

No.  14.     7.68       "     To  a  prairie  lake,  destitute  of  wood. 

No.  15.  12.4         "     To  second  crossing  of  Milk  river. 

No.  16.  12  "     To  a  point  on  Milk  river. 

No.  17.  15.5  "  To  a  point  on  Milk  river.  One  or  more  good 
camps  intervening  between  Nos.  16  and  17. 

No.  18.  10.8         "     To  a  point  on  Milk  river. 

No.  19.  20.2         «       «         «         "         «  ^ 

No.  20.  16  **       "         "         *«         "   - 

No.  21.18  "     Cross  Milk  river,  and  encamp  on  its  right  bank. 

No.  22.  7.46  "  Leave  Milk  river  and  encamp  on  one  of  its  small 
tributaries. 

No.  23.  17.6  "  Encamp  on  a  small  stream.  Several  good  camps 
between  Nos.  22  and  23. 

No.  24.     6  "A  small  stream. 

Np.  25.  19.36       "     Prairie  spring,  destitute  of  wood. 

Nb.  26.  13.85       "     Cross  Marias  river  and  encamp  on  the  Teton. 

No.  27.     8.7         "     To  a  good  camp  on  the  Teton,  or  to  Fort  Benton. 


377.508  miles  from  Fort  Union  to  Fort  Benton. 

The  road  is  already  distinctly  marked,  as  diere  is  an  Indian  trail 
from  one  point  to.  the  other.  Mr.  Lambert's  map  shows  all  that  is 
essential  concerning  the  direction,  &c.,  of  the  road.  At  those  points 
where  there  is  no  wood  to  be  obtained,  the  reliance  must  be  upon 
buffalo-chips.  Where  the  road  now  pursues  the  valley  of  the  Missouri 
and  that  of  Milk  river,  it  would  be  necessary,  in  very  wet  weather, 
for  it  to  fijllow  a  rugged  course  over  the  adjacent  bluffs,  as  the  soil  of 
these  valleys  is  very  retentive  of  moisture,  and  would  probably  at 
such  times  be  impassable.  The  following  streams,  which  there  might 
be  some  difficulty  in  crossing  during  freshets,  are  generally  low  in  tne 
travelling  season,  viz:  the  Little  Muddy,  Big  Muddy,  Poplar,  Angalia, 
Milk  river,  the  Box  Alder,  Woody  river,  the  Marias,  and  perhaps  the 
Teton.  Timber  for  bridging  or  for  boats  can  be  found  at  all  of  them 
except  the  Big  Muddy.  Here  timber  would  have  to  be  obtained  seve- 
al  miles  up  or  down  the  Miaaoxui.    The  grass  is  good,  at  nearly  all 
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points  of  the  road,  from  about  the  middle  of  May  to  the  middle  of 
August. 

1  am,  sir,  very  respectfully,  your  most  obedient  servant, 

A.  J.  DONELSON, 
Second  Lieutenant  of  Engineert* 
Governor  I.  L  Stevens, 

Chief  0/ the  Northern  Pacific  Railroad  Survey.  • 


29.  Itinerary  of  the  route  from  Fort  Benton  to  Cadotte's  PatSy  the  Jocko 
river  ^  and  ClarVs/ork,  to  Wallah-Wallah^  with  an  estimate  of  the  timer 
labor y  and  cost  of  making  a  practicable  VHigon  road. 

Olympia,  Washington  Territory, 

January  31,  1854. 

Sir:  I  have  the  honor  to  submit  a  report,  written  at  your  request, 
concerning  the  opening  of  a  wagon  road  from  Fort  Benton,  across  the 
Rocky  mountains,  to  Fort  Wallsdh- Wallah.  The  data  upon  which  the 
report  is  based  has  been  obtained,  partly  from  Mr.  Lambert's  daily 
topographical  sketches  and  notes,  and  partly  from  the  notes  1  made 
while  travelling  over  the  country.  As  1  did  not  view  the  country  with 
reference  to  the  construction  of  a  wagon  road  through  it,  of  course  the 
report  is  liable  to  error  for  that  reason.  Notwithstanding,  I  think  the 
estimate  is  too  high ;  so  that  the  error,  if  there  be  any,  is  on  the  safe 
side. 

The  hjrpothesis  which  I  have  adopted  is  that,  whether  there  be  one 
or  a  number  of  wagons  starting  from  Fort  Benton,  ten  men,  each  to 
have  a  pick,  a  shovel,  and  an  axe,  and  each  to  be  capable  of  an 
amount  of  work  equivalent  to  loosening  and  levelling  fifteen  cubic 
yards  of  common  earth  per  day  often  hours,  will  be  constantly  availa- 
ble for  work  on  the  road. 

The  report  is  in  the  form  of  a  narrative  of  the  supposed  daily  pro- 

Eess  of  the  wagons ;  an  accompanjring  table  exhibits  the  quantity  and 
od  of  work,  and  the  time  required  ibr  its  performance. 

1st  day, — The  wagons  ascend  to  the  high  prairies  north  of  the  Mis- 
souri, and  travel  nineteen  miles  to  the  Teton,  upon  which  they  en- 
camp. 

2d  day. — They  go  nineteen  miles  in  a  southwesterly  direction,  and 
encamp  on  a  prairie  lake  destitute  of  wood. 

3rf  day. — They  travel  fifteen  miles  to  Sun  river,  and  four  miles  up  it, 
when  they  go  into  camp  on  its  left  bank. 

^th  day. — They  ascend  Sun  river  four  miles;  cross  it;  direct  their 
course  to  the  south  of  the  more  northerly  of  the  hills  called  the  "Square 
Buttes,"  or  "Big  Knees,"  and  go  fifteen  miles  to  " Bird-tail  Rock," 
on  "Crown  Butte  creek,"  where  they  encamp. 

bth  day. — They  direct  their  course  to  the  southwest;  cross  Crown 
Butte  creek;  cross  Beaver  creek  and  four  other  small  streams;  go  a 
little  to  the  south  of  a  hiffh  hill  on  the  left  bank  of  Dearborn  rivet,  and 
encamp  on  that  river;  having  travelled  sixteen  miles.  Part  of  the 
work  would  be  performed  after  the  wagons  halt. 
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6th  and  7th  days. — They  descend  to  and  cross  Dearborn  river  ;  travel 
nearly  due  southwest ;  cross  that  river  again ;  go  along  the  bluffs  on 
its  left  bank,  crossing  many  ravines  and  small  streams,  and  encamp  at 
the  foot  of  the  dividing  ridge,  having  made  fifteen  miles  in  two  days. 
The  wagons  would  arrive  at  the  foot  of  the  dividing  ridge  in  time  for 
the  workmen  to  cut  away  the  timber  that  dav.  Heretofore  it  has  been 
suppos^  that  the  inequalities  of  the  ground,  where  it  would  be  unne- 
cessary to  remove  obstacles,  have  been  such  that  the  wagons  could  not 
move  with  a  greater  average  speed  than  two  and  a  half  miles  per  hour. 
The  rate  of  travel  will  henceforth  be  reduced  to  two  miles  per  hour. 

&lh  and  9th  days. — The  workmen  prepare  an  oblique  ascent  and  de- 
scent of  the  dividing  ridge. 

iOth  and  llth  days. — The  wagons  cross  the  ridge,  proceed  down  the 
ri^ht  bank  of  the  Blackfoot  fork  and  encamp,  after  making  twenty-six 
miles  in  two  days. 

12th  day. — They  go  ten  miles,  and  encamp  on  the  right  bank  of  the 
same  stream. 

13/A,  14tA,  and  15th  days. — They  proceed  along  the  Blackfoot  fork; 
crossing  it  several  times,  out  continuing  mostly  on  the  right  bank,  and 
encamp  on  this  side,  after  travelUng  thirty-one  miles  in  three  days.  Before 
commg  to  this  camp  the  trail,  as  it  now  exists,  forks — one  branch  cross- 
ing the  Blackfoot  and  leading  to  Hell  Gate  river.  This  report,  and  the 
accompanying  estimate,  refer  only  to  a  road  down  the  Blackfoot  fork. 

The  next  eighteen  miles  would  be  cJong  the  steep  sides  of  hiUs.  Near 
the  end  of  the  eighteen  miles  is  a  very  severe  hill-side,  composed  mostly 
of  sand  and  clay,  and  cJong  which  leads  a  narrow  trail.  It  would  be 
judicious  to  cross  the  river  before  reaching  this  hill,  in  order  that  it 
might  be  avoided. 

16th  and  llth  days. — The  wagons  would  not  travel,  and  the  laborers 
would  go  ahead  to  work  on  the  road. 

18th  day. — The  wagons  would  proceed,  while  the  workmen  would 
finish  the  latter  part  of  this  sub-section  of  the  road.  Crossing  the 
Blackfoot  just  prior  to  arriving  at  the  severe  side-hill,  of  which  mention 
has  been  made,  the  wagons  halt,  after  travelling  eighteen  miles. 

19th  and  20th  days. — The  workmen  would  open  the  road  to  Hell 
Gate  prairie,  and  prepare  to  recross  to  the  right  bank  of  the  stream. 

21st  day. — The  wagons,  crossing  the  Blackfoot  and  passing  through 
Hell  Gate,  would  go  twelve  miles  to  the  crossing  of  Hell  Gate  river. 
Here  the  road  should  fork — ^the  main  branch  leading  directly  on  to 
Wallah- Wallah.  A  southern  branch  would  make  one  crossing  of  Hell 
Gate  river  and  two  of  the  Bitter  Root,  and  would  lead  to  the  Flathead 
village. 

22d  day. — Should  the  latter  route  be  taken,  the  wagons  would  cross 
the  Hell  Gate  and  the  Bitter  Rxx)t,  and,  after  making  sixteen  miles, 
would  encamp  on  the  left  of  the  latter  river. 

23d  day. — They  would  recross  the  Bitter  Root,  and,  after  travelling 
fifteen  nules,  would  arrive  at  the  Flathead  village.  Thus,  in  twenty- 
three  days,  lightly-loaded  wagons,  drawn  by  good  teams,  and  accom- 
panied by  a  working  party  of  ten  men,  could  travel  two  hundred  and 
thirty-five  miles  of  the  route,  that  being  the  distance  fi-om  Fort  Benton 
to  the  Flathead  village.    Ix  \a  aasvrcQs^d  that  the  hours  of  travelling  are 
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firom  seven  to  twelve,  and  from  one  to  five.  The  road  opened  would 
not  be  a  good  one,  but  it  would  be  practicable,  and  be  improved  by 
use  and  by  the  work  which  future  travellers  might  apply  to  it. 

To  make  a  ^oodroad — ^thatis,  one,  the  upper  line  of  whose  cross-sec- 
tion should  be  horizontal,  and  which  should  have  no  obstructions  except 
steep  grades — ^would  require  200  per  cent,  more  of  work.  And  to  mate 
aroacTwhich  should  be  good  in  every  particular,  would  require  at 
least  a  period  of  at  least  six  months. 

Wagons  leaving  the  Flathead  village  for  Wallah- Wallah,  would  re- 
turn by  the  same  road  lor  23.26  miles ;  they  would  then  proceed  to 
the  mouth  of  Hell  Gate  river,  cross  it,  and  go  to  a  point  31.25  miles 
Srom  the  Flathead  village,  where  they  would  enter  the  main  road  from 
Fort  Benton.  Two  days  would  be  required  to  come  from  the  Flathead 
village  to  this  point.  We  will  now  resume  the  main  road  from  Fort. 
Benton,  at  the  first  crossing  of  Hell  Gate  river,  where  we  left  it. 

22d  day  from  Fort  Benton. — The  wagons  would  go  eleven  miles  to 
the  entrance  of  the  road  from  the  Flathead  village,  and  would  encamp; 
this  being  a  point  on  the  right  bank  of  the  Bitter  Root,  where  it  would 
be  necessary  to  leave  this  river  in  order  to  reach  the  Jocko.  The 
workmen  would  go  ahead  and  work  for  ten  hours  on  the  road  leading 
to  the  Jocko. 

23d  day. — The  wagons  would  not  travel,  and  the  workmen  would 
finish  that  part  of  the  road. 

2Ath  day. — The  wagons  would  go  seventeen  and  a  half  miles  and 
encamp  on  a  fork  of  the  Jocko.  The  workmen  would  open  the  road 
as  far  as  the  crossing  of  the  Flathead  river. 

26th  day. — The  wagons  go  twelve  and  a  quarter  miles,  and  encamp  in 
a  valley  on  the  Jocko.  The  workmen  prepare  the.  crossing  of  the  Flat- 
head. The  ford  of  this  river  is  above  the  mouth  of  the  Jocko;  the 
ferry  would  be  below  that  point,  and  wagons  would  pursue  one  or  the 
other  route,  according  to  the  practicability  of  the  ford!. 

26th  day. — The  wagons  go  twelve  and  a  hcJf  miles,  and  encamp  on 
the  right  bank  of  the  Flathead,  The  workmen  labor  for  ten  hours  on 
the  road  down  that  river. 

27th  day. — The  wagons  go  five  miles,  and  encamp.  The  workmen 
continue  laboring  on  the  road. 

28th  day. — The  wagons  do  not  travel.  The  workmen  open  the  road 
as  far  as  Horse  Plain. 

29th  day. — The  wagons  go  thirteen  and  three-quarter  miles,  and  en- 
camp on  a  stream  on  Kamas  prairie.  A  trail  leads  along  the  banks  of 
Clark's  fork,  or  the  Flathead  river,  from  the  point  where  this  road  leaves 
it;  but  though  I  did  not  see  it,  I  do  not  think  it  can  be  better  for  a  road 
than  to  go  by  Kamas  prairie.  The  workmen  this  day  labor  on  the  road 
down  Clark's  fork. 

30/A  day. — The  wagons  go  eleven  and  a  half  miles  and  encamp  on 
Horse  Plain.  The  workmen  open  the  road  as  far  as  'Big  Rock." 
This  is  a  steep  rocky  bluff,  which  rises  to  a  great  height  and  overhangs 
the  river  for  about  600  yards.  The  rock  appeared  to  be  limestone,  and 
would,  I  think,  be  easily  worked.  It  slopes  from  the  river  at  an  angle 
of  about  60^.  It  would  require  about  two  weeks  to  make  a  practicable 
road  around  this  hill,  and  would  be  necessary  to  blast  away  a  great 
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deal  of  the  rock.  Before  determining  how  to  proceed  here,  a  recon- 
naissance ought  to  be  made  to  determine  the  best  way  of  avoiding  this 
hill.  As  far  as  I  can  at  present  say,  1  think  a  raft  or  boat  should  be 
made,  and  the  wagons  and  effects  carried  hy  water  around  the  hill. 

The  wagons  should  remain  at  Horse  Plain  until  the  road  be  entirely 
opened  to  Thompson's  prairie;  and  this  would  require  seven  days,  in- 
cluding the  preparation  for  the  water  carriage,  and  excluding  the  work 
on  the  road  up  to  Big  Rock. 

37/A  day. — The  wagons  would  go  nine  and  a  half  miles  to  a  prairie 
and  encamp,  where  there  is  plenty  of  wood  and  water,  and  but  little 
grass. 

38^A  day. — The  wagons  go  ten  and  a  half  miles,  and  encamp  at 
Thompson's  prairie.  The  workmen  labor  on  the  road  ahead.  As  no 
good  spot  for  an  encampment  occurs  between  Thompson's  prairie  and 
Lake  Pend  d' Oreille,  the  wagons  should  remain  at  the  former  place 
until  within  a  few  days  of  the  completion  of  the  road  to  the  latter. 

The  Indian  trail,  as  at  present  existing,  leads  mostly  through  dense 
forests,  and  over  irregular  ground,  and  is,  moreover,  obstructed  by  great 
quantities  of.  fallen  timber.  These  last  obstructions  would  probably 
have  to  be  removed  yearly,  as  there  is  reason  to  believe  that  the  timber, 
in  consequence  of  the  great  height  of  the  trees — ^it  may  be  from  winds, 
and  from  the  forests  being  occasionally  set  on  fire — is  constantly  falling. 
It  might  be  expedient  to  make  an  arrangement  with  the  Indians  by 
which  the  fires  could  be  prevented.  I  have  estimated  that  it  wouW 
require  fifty  days  to  open  the  road  from  Thompson's  prairie  to  Lake 
Pend  d'Oreille. 

8l5^  day, — The  wagons  would  go  fourteen  and  a  half  miles  and  en- 
camp in  the  woods,  where  there  is  very  little  grass. 

82d  day. — They  go  twelve  miles  and  encamp  on  Barrier  river,  with 
but  little  for  the  animals  to  eat. 

83d  day. — They  go  ten  and  three-quarter  miles  and  encamp  in  the 
woods,  near  some  springs,  the  grass  being  tolerably  good. 

84:th  day. — They  go  twelve  and  a  quarter  miles  and  encamp  near 
the  mouth  of  a  large  stream  from  the  east.  There  is  here  very  little 
grass,  but  I  was  informed  that  a  few  miles  from  the  river,  and  at  the 
loot  of  the  bluffs,  wa^  a  small  stream  bordered  by  a  quantity  of  good 
grass.  This  could  not  be  reached  but  by  passing  through  an  almost 
impenetrable  forest. 

85th  day. — They  go  thirteen  and  a  quarter  mUes  and  encamp  on 
some  prairie  hills,  without  water.  Here  they  would  remain  a  day,  pro- 
curing water  by  returning  a  few  miles  to  Clark's  fork. 

87th  day. — They  would  go  twelve  and  three-quarter  miles  and  encamp 
on  Lake  Pend  d'Oreille. 

94^A  day. — They  would  go  twelve  miles  along  the  east  side  of  the 
lake  and  encamp  on  Park  river. 

99th  day. — They  go  fifteen  miles  and  encamp  at  the  foot  of  the  lake. 

lO^th  day. — They  go  twelve  and  a  half  miles,  cross  Clark's  fork,  and 
encamp  on  the  left  bank  of  that  stream. 

lllth  day. — The  wagons  go  about  ten  miles  and  encamp  near  a 
pond. 
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llSth  day. — They  go  twenty  miles  to  a  small  stream  and  encamp  in 
the  woods. 

llSth  day. — They  go  nineteen  and  a  half  miles  and  encamp  on  the 
Coeur  d'Alene  prairie. 

116th  day. — ^They  go  nineteen  and  half  miles,  cross  the  Spokane,  and 
encamp  on  its  left  bank. 

117/A  day. — The  wagons  go  12.5  miles  and  encamp  on  a  small  stream 
in  the  prairie. 

llSth  day. — They  go  12.6  miles  and  encamp  on  a  small  woocfed 
stream. 

119rA  day. — They  go  12.7  miles  and  encamp  on  another  small 
stream. 

121f^  day. — They  go  21.7  mfles  and  encamp  on  a  branch  of  the 
Peluse  river,  after  having  passed  a  lake. 

123^  day. — ^They  go  21.2  miles  and  encamp  on  the  same  stream. 

124<A  day. — They  go  twelve  miles  and  encamp  on  the  Peluse. 

125^A  day. — They  go  twelve  miles,  cross  Snake  river,  and  encamp 
on  its  left  bank. 

126th  day. — They  so  27.5  miles  and  encamp  on  the  Touchet,  a  branch 
of  the  Wallah- Wallsm.  There  is  not  a  particle  of  wood  or  water  be- 
tween Snake  river  and  the  Touchet. 

127th  day. — They  go  25.3  miles  to  Wallah-Wallah.  The  entire  dis- 
tance jfrom  Fort  Benton  to  Wallah- Wallah  is  about  650  miles. 

A  more  direct  road  leads  from  Snake  river  to  the  crossing  of  Clark's 
fi>rk  than  the  one  described  above,  and  a  better  road  might  be  had 
from  Snake  river  to  Wallah- Wallah  by  going  by  the  Whitman  mission. 
There  would  be  no  difficulty  in  finding  camps  along  the  whole  of  this 
route,  except  between  Thomson's  prairie  and  Lake  Pend  d'Oreille. 
There  are  generally  Indians  with  canoes  at  the  streams  which  would 
require  ferrying.  The  estimates  and  statements  I  have  made  must  be 
considered  as  rough  approximations ;  they  will,  however,  serve  as  a 
guide  in  case ;  and  before  a  further  reconnaissance  could  be  made,  a 
plan  of  operations  for  the  construction  of  the  road  should  be  adopted. 
While  I  do  not  recommend  any  particular  plan  of  operations,  that  pur- 
sued in  the  report  will,  I  think,  suit  the  circumstances  which  may 
govern,  or  at  any  rate  be  modified  to  suit  them. 

Mv  acknowledgments  are  due  to  Mr.  Lambert  for  the  use  I  have  made 
of  his  sketches ;  these  have  guided  me  in  many  details  which  I  should 
not  otherwise  have  recollected. 

Respectfully  submitted. 

A.  J.  DONELSON, 

Second  Lieutenant  ^Engineers. 

ffis  Excellency  I.  I.  Stevens, 

Gwemor  of  Washington  Territory. 
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Estimate  on  a  road  from  Fort  Benton  across  the  Rocky  mountai$u  to  Fort 

Wdlah-WaUah. 

1st  day.  Fort  Benton  to  the  Teton 10  minutes  of  earth  cutting. 

2d  day.  The  Teton  to  a  lake 10.  .do do. 

8d  day.  The  lake  to  Sun  river 20.  .do do. 

4th  day.  Crossing  the  Sun  river 15.  .do do. 

Crossing  of  a  rocky  hill 20.  .do.  .to  reniove  stones. 

Crossing  of  Crown  Butte  creek,  15.  .do. .  .of  earth  culling. 

Crossing  of  a  fork 16.  .do do. 

2d  crossinffofCrown  Butte  creek,  15.  .do do. 

3d.. .•••do do 15.  .do. ...... .do. 

5th  day.  4th do do 15.  .do •  .do. 

Crossing  of  Beaver  creek 15.  .do do. 

Crossing  of  four  small  streams.  .45.  .do do. 

Descent  to  the  valley  of  Dearborn  river,  3  hours  of  earth 

cutting. 

6th  and  2d  descent  to  the  valley  of  Dearborn  river,  in  which,  after 

7th  days.      descending  nearly  to  the  water's  edge,  you  pass  about 

150  yards  along  the  side  of  a  hill  sloping  |,  3  hours  and 

30  minutes  of  cutting  in  earth. 

Ist  crossing  of  Dearborn  river,  40  minutes  of  earth  cutting. 

2d  crossing  of  Dearborn  river,  40 .  .do do. 

14  crossings  of  brooks  and  ravines  to  the  dividing  ridge,  15 

minutes'  work  at  each,  including  cutting  away  timber. 
Cutting  away  timber  on  die  east  side  of  the  dividing  ridge,  2 
hours'  work. 
8th  and  Ascent  and  descent  of  the  dividing  ridge,  20  hours  of  earth 
9th  days.      cutting. 

10th  and  Crossing  of  seven  brooks  or  ravines,  including  timber  cut- 
11th  days,  ting  for  five  miles,  2  hours  and  30  minutes'  work. 

13  crossings  of  streams,  side-hill  work,  and  cutting  of  tim- 
ber for  21  miles,  2  hours  and  30  minutes'  work. 
3  crossings,  and  side-hill  cutting  in  10  miles,  4  hours  of 
earth  cutting. 
12th  day.  3  crossings,  and  side-hill  cutting  in  10  miles,  4  hours  of 
^arth  cutting. 
.  13th,  14thj  8  crossings,  side-hill  and  wood  cutting  for  31  miles,  12 
'  15th  days.       hours'  work. 

16th,  17th,  1  crossing,  and  side-hill  and  wood  cutting  for  18  miles,  26 
18th  days.       hours'  work. 

19th  and  1  crossing,  and  side-hill  and  timber  cutting  for  12  miles, 
20th  days.      20  hours'  work. 

2l8t  day.  Crossing  of  Hell  Gate  river,  30  minutes*  work. 
22d  day.  Crossing  of  the  Bitter  Root  river,  30  minutes*  work. 
23d  day.  2d  crossing  of  the  Bitter  Root  river,  30  minutes*  work. 

2d  day  from  the  Flathead  village,  2  hours'  work  at  the 

mouth  of  Hell  Gate  river. 
22d  day  from  Fort  Benton,  10  hours*  work  on  the  road  lead- 
ing to  the  Jocko. 
23d,  10  houift*  work  on  the  same  part  of  the  road. 
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24th  day.  10  hours  to  open  the  road  to  the  crossing  of  the  Flathead 
river. 

25th  day,  10  hours  at  crossing  of  the  Flathead. 

26th  day.  10  hours  on  the  road  down  the  Flathead. 

27th  day.  10  hours  on  the  road  down  the  Flathead. 

28th  day.  9  hours  in  opening  the  road  as  far  as  Horse  Plain. 

29th  day.  10  hours  on  the  road  down  Clark's  fork. 

30th  day.  10  hours  in  opening  the  road  as  far  as  "  Big  Rock.*' 
The  next  seven  days  were  occupied  in  opening  the  road  from  the  head 
of  **  Big  Rock"  to  Thomson's  prairie.  After  that,  50  days  on  the  road 
to  Lake  Pend  d'Oreille ;  7  da^s  to  open  the  road  to  Pack  river;  5  days 
to  open  the  road  to  the  foot  of  the  lake ;  5  days  to  open  the  road  to  the 
crossing  of  Clark's  fork;  8  days  to  open  the  road  to  the  Coeur  d'Alene 

Erairie ;  3  days  to  prepare  the  road  as  far  as  the  crossing  of  the  Spo- 
ane. 
116th  day.  To  prepare  the  road  as  far  as  Camp  Washington. 
117th  day.  8  hours'  work. 
118th  day.  9  hours'  work. 
119th  day.  10  hours*  work. 
120th  day,  10  hours'  work. 
121st  day.  10  hours'  work. 
122d  day.  10  hours'  work. 
123d  day.  10  hours*  work. 
124th  day.  1 0  hours*  work. 

126th  day.  10  hours'  work  on  a  portion  of  the  road  which  proceeds 
along  the  banks  of  the  Touchet. 


30.  Itinerary  of  the  route  from  Hell  Qate  oner  the  Cocwr  (TAlene  mmmt^- 
aim  to  the  Coeur  d^Alene  missiofif  and  thence  to  the  intersection  of  the- 
route  ((iven  in  H  29. 

We  left  Fort  Owen  October  2,  1853,  to  proceed  to  a  good  encamp-* 
ment  twenty  miles  down  the  Bitter  Root  river,  and  await  the  arrival  of 
Governor  Stevens.  Descended  the  valley  seven  miles,  crossing  west- 
bank  of  the  river  at  an  easy  ford. 

October  3. — Crossed  three  small  streams  flowing  from  the  mountains* 
mto  the  Bitter  Root;  the  valley  on  the  west  bank  £om  two  to  five  miles  • 
wide,  covered  with  luxuriant  grass.     The  Bitter  Root  mountains  rise 
some  3,000  feet  on  our  left,  crowned  with  huge  masses  of  ja^ed  rock. 
Sbpes  densely  timbered,  with  larch  and  pine  extending  to  the  river. 

October  4. — Governor  Stevens   arrived  from  Fort  Owen.      River 
makes  a  bend  to  the  north  of  west.    Encamped  on  an  undulating  plain* 
between  the  St.  Mary's  and  the  Bitter  Root.     The  plain  affords  good 
pasturage. 

October  5. — Proceeded  down  the  valley  ten  miles,  and  crossed  the  • 
St.  Mary's  in  two  fords.    Visited  an  encampment  of  FlaAeads  of  ten : 
lodges,  under  their  chief,  Victor.     They  cultivate  wheats  potatoes,  and 
other  vegetables,  and  depend  upon  the  chase  for  meat^    They  reside - 
chiefly  at  Fort  Owen  in  comfortable  log  cabins. 
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October  6. — The  main  train  passed  to-day,  and  went  into  camp  two 
miles  below  us.  Mr.  Lander  left  for  the  Jocko.  Lieutenant  Mullan 
came  in  at  four  o'clock,  and  late  in  the  evening  Mr.  Tinkham  arrived, 
having  crossed  the  divide  between  the  Blackfoot  and  the  Jocko  rivers. 
It  is  extraordinary  how  easy  of  passage  the  mountains  are  in  this  lati- 
tude. A  favorite  time  for  the  return  of  the  Flathead  Indians  from  the 
buffalo  hunt  east  of  the  mountains  is  between  Christmas  and  New 
Year's  day.  The  Indians  west  of  the  Cceur  d' Alene  mountains  return 
usually  in  March. 

October  7. — ^Moved  camp  at  eight  o'clock,  following  down  the  St 
Mary's  through  an  open  valley  five  miles  broad  abounding  in  good 
grass.  The  banks  of  the  stieam  are  belled  in  by  timber,  yet  quite 
green  and  scarcely  touched  by  frost. 

.  Making  ten  miles,  the  river  bends  to  the  south  of  west,  the  valley 
becoming  narrow.  We  crossed  a  small  tributair  from  the  north,  ai^ 
passed  over  a  heavily-timbered  country,  covered  with  lar^e  masses  of 
volcanic  rock.  We  made  thirty-five  miles,  the  greater  portion  of  which 
kd  through  a  fine  prairie. 

October  8. — Continued  down  the  river  through  a  narrow  valley 
studded  with  a  heavy  growth  of  pine  and  larch.  The  mountains  are 
high,  and  extend  their  spurs  to  the  river's  banks.  At  one  o'clock  met 
a  band  of  Ncz  Perces  and  Coeur  d' Alene  Indians  going  to  join  the 
Flatheads  in  their  fall  hunt  east  of  the  mountains.  Had  a  talk  with 
them  in  regard  to  a  proposed  council  at  Fort  Benton  with  the  Black- 
feet.  They  were  delighted  with  the  prospect  of  establishing  a  perma- 
nent peace  with  these  Indians,  with  whom  they  have  been  so  long  at 
war.  After  a  halt  of  two  and  a  half  hours,  proceeded  fifteen  miles 
through  an  open  pine  forest,  and  encamped  on  the  north  bank  of  the 
river.  The  road  has  been  better  this  afternoon — ^not  so  hilly,  and  more 
,open.  At  encampment  found  Perid  d'Oreille  Indians;  gave  them  cof- 
fee. In  return,  tne  women  gave  us  cooked  camas  root.  It  is  of  a 
sweet,  agreeable  flavor.     Distance  thirty-two  miles. 

October  9. — One  mile  from  camp  we  crossed  the  St.  Mary's,  sixty 
yards  in  width,  and  from  two  to  three  feet  deep.  It  is  clear  and  rapid. 
Crossing  spurs  of  the  Bitter  Root  range  at  noon,  we  came  upon  a  clear 
mountain  stream  six  yards  wide.  The  mountains  are  densely  timbered 
with  pine  and  larch,  averaging  two  and  a  half  feet  through.  On  the 
banks  of  the  stream  the  cotton-wood,  willow  and  button-wood  prevail. 
The  line  can  follow  the  valley  of  the  river  without  much  difficulty. 
The  river  winds  much,  however,  and  some  sharp  deflections  may  be 
required.  There  is  an  abundance  of  good  building  material.  The 
supply  of  timber,  including  much  fir  and  spruce,  is  inexhaustible ;  and 
there  is  a  large  quantity  of  stone,  well  adapted  to  the  construction  of 
sustaining  wedls. 

In  the  event  of  the  railroad  pursuing  this  route,  any  quantity  of  the 
latter  material  can  easily  be  brought  from  the  mountains,  'i'he  ride 
to-day  was  rather  tedious.  We  left  the  valley  to  get  rid  of  the  under- 
growth, and  took  a  trail  over  the  side  hill,  which,  carried  us  up  and 
down  through  woods,  occasionally  obstructed  by  fallen  timber.  Dis- 
tance to-day  nineteen  miie&* 

October  10. — ^We  con\kiuedm\!ki^  ^^<s^  ^i^\s\.X<&u  miles,  the  road 
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leading  through  woods.  Larch  and  spruce,  and  inexhaustible  supplies 
of  limestone  and  marble,  were  met  with.  We  afterwards  found  the 
latter  in  good  quantities  all  through  the  mountains.  We  ascended  the 
dividing  ridge,  and  reached  a  camp  upon  a  small  lake  within  a  mile 
of  its  top.  Grass  here,  and  water  got  with  difficulty.  Good  grass  a 
mile  from  camp  on  the  trail  in  each  direction.  The  fake  to  which  we 
were  obliged  to  descend  for  water  is  1,200  feet  below  the  camp.  Dis- 
tance nineteen  and  a  half  miles. 

Oct&ber  11. — The  rivers  from  the  dividing  ridge,  following  in  oppo- 
site directions,  have  their  sources  in  lakes  not  more  than  half  a  mile 
apart;  the  general  direction  of  the  valley  being  east  and  west.  We 
estimated  our  camp  to  be  2,000  feet  above  the  eastern  base  of  the 
mountain,  and  2,500  feet  above  the  western  base.  The  lake  upon  the 
eastern  side  was  about  1,200  foot  below  us,  and  that  upon  the  western 
side  about  700  feet  higher.  In  the  morning  we  were  greeted  with  one 
of  the  loveliest  days  imaginable.  The  sky  was  clear,  the  weather  niild 
and  genial,  like  a  mom  in  summer. 

After  striking  camp,  we  ascended  to  the  highest  point  of  the  ridge, 
about  one  and  a  half  miles,  where  we  made  halt  to  enjoy  the  mag- 
nificent view  spread  open  to  us,  which  can  hardly  be  surpassed  in  any 
country.  Far  away  to  the  east  the  peaks  of  the  Rocky  mountains 
were  stretched  out  to  a  great  length;  the  Flathead  lake,  and  the  valley 
thence  to  Blackfbot  Pass,  were  plainly  visible.  Nearly  the  entire  range 
of  the  Coeur  d'Alene  mountains  covered  with  evergreen  forests,  with 
here  and  there  an  open  summit  covered  with  grass.  The  numerous 
valleys  intersecting  the  country  for  miles  around,  the  courses  of  the 
many  streams,  marked  out  by  the  ascending  lines  of  fog,  all  ccniduced 
to  render  the  view  of  surpassing  grandeur.  Descending  the  ridge,  we 
found  the  road  steep,  and  in  ei^ht  miles  we  estimated  our  elevation 
less  by  3,500  feet  than  the  summit  we  had  just  lefl.  This  brought  us 
into  a  valley  filled  with  gigantic  cedars,  three  feet  in  diameter;  many 
were  six  feet,  and  we  founa  one  twelve  feet  through.  We  found  the 
larch,  spruce,  and  pine-maple  in  great  quantities  during  the  march, 
the  latter  giving  a  pleasing  variety  to  the  forest  growth. 

About  tour  o'clock  we  encamped  upon  the  bank  of  the  stream^ 
which  here  grows  much  wider.  Made  camp  about  seven  miles  firom 
the  base  of  the  mountain.     The  day's  march  seventeen  miles. 

October  12. — Marched  twelve  miles ;  the  road  much  obstructed  by 
fallen  timber;  circuitous  and  bad.  At  half-past  three  o'clock  we 
halted  at  a  beautiful  camp,  in  a  valley  where  there  was  an  abun- 
dance of  good  grass.  Governor  Stevens  and  Antoine  proceed  lat  once 
to  the  Coeur  d'Alene  mission,  distant  eleven  miles. 

The  mission  is  an  enviable  location,  upon  a  hiU  overlooMng  ex- 
tensive prairies  to  the  east  and  west,  stretching  towards  the  Coeur 
d'Alene  mountains  and  the  Columbia  river.  On  the  eastern  prairie 
is  an  enclosed  field  of  one  hundred  acres  under  cultivation,  where 
were  employed  thirty  or  forty  Indians — men,  women^  and*  children. 
We  observed  them  ploughing,  which  they  executed  skilfiiUy;  others 
were  sowing  wheat,  and  others  digging  potatoes.  We  saw  a  funeral 
ceremony  conducted  after  the  Catholic  form,  and  we 'Were  struck 
with  the  harmonk)us  voices  of  the  Indian  choristers,  and  their  soleioiSL 
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observance  of  the  ceremonies.  Their  church,  constructed  upon  a 
plan  designed  by  P^re  Avali,  is  of  the  Roman  Doric  style  of  archi- 
lecture.  Pulleys  and  ropes  were  the  only  mechanical  aids  in  its 
erection.  It  is  of  hewn  timber  and  adobe;  ninety  feet  in  length,  forty 
in  breadth,  and  sixty  in  height.  The  inside  is  prettily  arranged. 
The  altar  is  supported  by  two  massive  timbers  of  pine  about  four  feet 
in  diameter.  We  were  told  that,  in  erecting  these  pillars,  an  Indian 
who  was  holding  one  of  them  became  frightened  and  let  it  fall,  for- 
tunately without  injury  to  any  one.  The  Indians  have  quite  a  village 
of  lodges  near  the  mission,  and  among  them  half  a  dozen  log  huts. 

October  13. — The  Coeur  d'Alenes  have  cJready,  under  the  influence 
and  example  of  their  priest,  made  a  fair  commencement  in  agricul- 
ture, and  will,  with  timely  encouragement  fi*om  our  government,  live 
entirely  by  cultivation,  for  which  their  country  is  so  well  adapted. 
They  are  well  contented,  and  it  is  pleasing  to  observe  habits  of  in- 
dustiT  growing  upon  them.  In  the  bam  we  saw  their  operation  of 
thresning.  Four  boys  rode  as  many  mules  abreast  around  in  circle, 
and  they  were  followed  by  two  girls  with  flails,  who  were  perfectly 
at  home  in  the  business.  I  observed  an  Indian  woman  milking,  and 
was  surprised  to  see  her  use  both  hands,  something  rarely  seen 
among  the  Indians.  We  afterwards  visited  the  field.  A  large  fire 
was  burning,  and  around  it  sat  Indians  roasting  potatoes  at  pleasure. 
There  appeared  to  be  great  scarcity  of  proper  implements ;  and  in 
digging  potatoes  I  noticed  that  many  had  nothing  better  than  sharp- 
ened sticks. 

October  14. — ^Determined  to  remain  here  until  to-morrow.  A  Nez 
Perce,  Frank,  who  with  two  men  arrived  yesterday  from  Wallah- 
Wallah  in  three  days,  and  who  stopped  to  exchange  horses  for  flour, 
says  thuty  wagons  have  crossed  the  military  road  firom  Wallah- Wal- 
lah to  Nisqually.  The  Coeur  d'Alenes,  Pend  d'Oreilles,  Spokanes, 
and  Nez  Perces,  meet  together  to  fish  and  hunt.  They  have  an  in- 
genious way  of  hunting  me  deer,  which  is  worth  relating.  A  large 
circle  is  enclosed,  and  upon  the  trees  around  its  circumference  are  at- 
tached pieces  of  cloth.  Then  the  hunters  enter  the  area  and  start  up 
the  deer.  The  deer  are  afraid  to  pass  the  cloth,  and  thus  kept  within 
the  circle,  are  easily  killed.  Last  year  the  Pend  d'Oreilles,  in  one 
hunt,  kUled  eight  himdred ;  the  Coeur  d'Alenes  more  than  four  hun- 
dred. It  is  said  that  the  Coeur  d'Alenes  of  St.  Joseph  river  have  finer 
lands  and  larger  prairies  than  those  of  this  mission. 

The  distance  from  here  to  Wallah- Wallah  is  six  days,  to  Colville 
four  days,  and  four  days  to  the  Pend  d'Oreille  mission. 

On  the  return  of  the  Indians  from  the  field,  Governor  Stevens  ad- 
dressed them  in  kind  and  encouraging  terms. 

October  16. — We  started  at  eight  o'clock,  after  having  given  brother 
Charles  as  many  lariet  ropes  for  raising  the  timbers  of  the  church  as 
we  could  spare.  We  marched  through  an  extensive  prairie  bottom 
four  miles  m  length ;  leaving  the  river  to  the  left,  we  took  a  course 
north  of  west  through  a  wooded,  broken  country,  somewhat  obstructed 
by  fallen  timber.  We  camped  on  a  beautiful  prairie,  with  good  grass, 
and  here  we  found  nearly  one  hundred  Spokanes,  with  some  three 
Izundred  horses,  on  tVieix  wb:j  \.o  \5afc  Vlmwu     We  had  already  met 
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some  forty  Indians,  Coeur  d'Alenes,  Nez  Perces,  and  Spokanes,  on 
the  road.  In  the  evening  the  Spokanes  held  religious  (Protestant) 
services,  and  we  joined  them  to  witness  their  ceremonies.  The  ma- 
jority of  the  Indians  were  on  their  way  to  meet  the  Flatheads  and 
other  tribes  to  hunt  buffalo  on  the  waters  of  the  Missouri.  This  is 
a  very  strong  evidence  that  the  snows  will  present  no  insurmount- 
able barrier  to  communication  across  the  mountains  in  winter. 
Many  of  them  make  a  distance  of  six  hundred  miles  in  midwinter, 
recrossing  the  mountains  in  January,  their  horses  laden  with  robes 
and  meat,  to  their  homes  on  the  waters  of  the  Columbia.  Distance 
nineteen  miles. 

October  16. — We  started  at  eight  o'clock.  The  road  for  the  first 
half  of  the  way  through  an  open,  wooded  prairie.  Then  we  came 
into  the  Coeur  d'Alene  prairie,  a  beautiful  tract  of  land  containing 
about  six  hundred  square  miles.  Trap-rock,  projecting  above  the 
surface  of  the  ground  in  spurs,  is  plentiful  as  we  enter  this  prairie. 
We  met  on  the  way  a  halt-breed,  named  Francis  Farlay,  on  his  way 
to  St  Mary's  with  his  family.  He  lives  near  Colville,  just  beyond 
the  ferry.  They  were  dressed,  and  had  an  air  of  general  respect- 
ability. 

Soon  after  leaving  camp  the  Coeur  d'Alene  lake  came  in  view  to  the 
south  of  us,  and  eleven  miles  from  camp  we  struck  it  near  its  western 
extremity.  It  is  a  beautiful  sheet  of  water,  surrounded  by  picturesque 
hills  mostly  covered  with  wood.  Its  shape  is  irregular,  unlike  that 
civen  it  upon  the  maps.  Its  waters  are  received  from  the  Coeur 
d'Alene  river,  which  runs  through  it.  Below  the  lake  the  river  is  not 
easily  navigable,  there  being  many  rapids,  and,  in  numerous  instances, 
it  widens  greatly  and  runs  sluggishly  through  a  shallow  channel. 
Above  the  Take,  I  am  informed  by  the  missionaries  that  it  is  navigable 
nearly  to  the  Missouri.  Upon  the  eastern  side  appeared  a  range  of 
hills,  along  the  eastern  base  of  which,  I  think,  the  road  from  the  mis- 
sion to  Wallah- Wallah  passes. 

Leaving  the  lake,  we  followed  the  river  on  its  northern  bank,  passing 
a  camp  of  Coeur  d'Alenes  occupied  with  their  trout  fisheries.  We 
here  witnessed  a  touching  sight,  a  daughter  administering  to  her  dying 
father.  We  encamped  at  a  spring,  with  sparse  grass.  Had  we  gone 
two  miles  further  we  should  have  found  an  excellent  camp  on  the 
river,  and  the  next  morning  some  of  our  animals  were  found  on  the 
very  spot.  Towards  the  latter  portion  of  the  march  the  river  runs 
over  a  rocky  bed  of  trap.  Three  miles  before  reaching  camp  we 
struck  the  south  trail.     Distance  thirty-three  miles. 

October  17. — Leaving  camp.  Governor  Stevens,  Osgood,  Antoine, 
and  myself,  turned  from  the  trail  to  visit  the  falls  of  the  Coeur  d'Alene 
river,  while  Labatt  took  the  train  ahead  on  the  trail  to  the  Spokane 
house ;  our  course  was  south  of  west,  five  miles  to  the  Coeur  d'Alene 
river  and  falls.  The  river  here  is  compressed  within  a  narrow  knoll  of 
basaltic  rock  forty  feet  high,  forming  a  succession  of  rapids,  which  are 
forty  feet  in  height,  presenting  a  natural  barrier  to  the  salmon.  There 
are  two  principal  falls— one  of  twenty  feet,  and  the  other  forming  two 
of  from  ten  to  twelve  feet  each ;  in  the  latter  there  is  a  perpendicular 
fall  of  seven  or  eight  feet     For  a  quarter  of  a  mile  over  the  rougji  b^d 
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of  the  rapids  we  estimated  the  fall  at  ninety  to  one  hundred  feet.  One 
mile  below  this  point  we  came  to  the  ferry  crossed  by  Saxton.  There 
is  a  small  Indian  village  here,  and  the  Indians  were  engaged  catching 
salmon. 

From  the  Coeur  d'Alene  mission,  crossing  the  river  at  this  point,  snA 
on  to  Fort  Wallah- Wallah,  there  is  a  very  good  natural  wagon-road; 
the  fathers  having  transported  some  of  their  effects  by  this  route  two 
years  since. 

Leaving  the  fishery,  we  crossed  the  foot  of  the  great  prairie,  and 
over  a  dividing  ridge,  with  high  and  steep  banks,  entered  an  open 
oak  and  pine  plain,  extending  some  eight  miles  to  the  junction  of  thd 
Coeur  d'Alene  and  Spokane  rivers.  In  the  plain  in  which  the  Spokane 
house  is  situated  were  two  Spokane  villages.  Here  was  formerly 
a  trading-post  of  the  Hudson's  Bay  Company;  but  the  "house" 
was  abandoned  many  years  since,  and  but  a  few  scattermg  stones  now 
mark  its  foundation.  The  train  we  found  a  mile  below  the  junction 
across  the  Spokane,  and  the  Indians  indicating  a  good  camp  some  dis- 
tance beyond,  we  moved  on  eight  and  a  *half  miles,  and  reached  it  at 
sundown.  There  was  good  grass  and  plenty  of  water,  and  we  soon 
made  up  a  large  camp-fire. 

The  Indians  report  a  large  party  having  arrived  opposite  ColviUe, 
also  a  small  party  from  Wallah- Wallah  to  ColviUe.  We  hear  that 
Jack,  Lieutenant  Macfeely's  guide,  passed  this  place  a  few  days  since, 
and  reported  that  the  party  had  a  hard  time. 

We  hear  also  of  another,  probably  Captain  McClellan's  party,  and 
the  intelligence  is  confirmed  oi  the  passage  of  the  Cascades  by  thirty 
wagons.  Garey,  who  was  with  us  two  hours,  says  there  is  a  good 
trafl  fi-om  the  Spokane  house  to  the  Yakima  country.  Made  thirty- 
two  miles  to-day.  • 

October  18. — Left  our  camp  and  the  Spokane  river  at  an  early  hour, 
and  taking  a  more  northerly  course  six  miles  over  a  succession  of  pine- 
clad  hills,  reached  a  valley  fi^om  two  to  five  miles  broad,  aflbrding  good 
grass  and  some  arable  land.  Contiguous  to  the  site  of  Yohimakine 
mission,  abandoned  six  years  since  by  Messrs.  Walker  and  Eels,  in 
consequence  of  the  massacre  of  Dr.  Whitman  and  iamily  at  Wailetpu, 
made  a  short  halt  at  noon.  Governor  Stevens  learning  from  Antoine 
that  it  is  twenty  eight  miles  to  ColviUe,  where  Captam  McCleUan's 
party  is  reported,  resolved  to  push  on  and  reach  there  to-night.  At  five 
and  three-quarters  he  reached  Brown's,  who  informed  him  that  the  dis- 
tance to  ColviUe  was  eighteen  mUes.  After  accepting  an  offer  of  some 
bread  and  milk,  he  resumed  the  road  with  the  ssime  animals,  dashing 
off  at  fuU  spefed,  eight  or  nine  mUes  an  hour  most  of  the  way,  and 
reached  ColviUe  at  nine  o'clock.  Mr.  McDonald  received  him  and  his 
party  with  great  hospitality.  Captain  McCleUan,  soon  over  fix)m  his 
camp,  supped  with  him,  and  chatted  undl  a  late  hour  over  the  various 
incidents  and  success  of  the  enterprise. 

The  rest  of  the  party  foUowed  Govenor  Stevens  on  the  morning  of 
the  19th,  ferried  their  packs  across  the  stream  in  a  canoe,  and  descended 
a  broad  yaUey,  in  wliich  they  found  settlements  of  half-breeds  and 
Indians  living  in  comfortable  log  houses.  They  cultivate  farms  and 
gardens,  have  herds  of  calll^  and  horses  grazing  in  the  bottom,  indi- 
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This  valley  extends  twenty  miles,  j 
a. 
istance  from  camp  on  the  Spokane  to  Colville,  sixty  miles. 


eating  much  prosperity-    This  valley  extends  twenty  miles,  and  will 
support  a  large  population 
vis 


31,  Itinerary  of  the  route  Jrom  Fort  Benton,  by  the  northern  Btackfoot  trails 

to  Fort  (hven. 

Washington,  D.  C,  My  81,  1854. 
Dbar  Sir:  I  give  herewith  an  itinerary  of  the  route  which  I  travel- 
led from  Fort  Bentcm  westward  to  Wallah-Wallah,  crossing  the  Rocky 
mountains  by  a  pass  at  the  source  of  Little  Blackfbot  river,  and  the 
Bitter  Root  mountains  by  the  southern  Nez  Perces  trail : 

October  31,  1863. — ^Ford  the  Missouri  a  short  distance  below 
Fort  Benton,  and  encamp  soon  after,  hid  from  the  sight  of  the 
sun  only  by  the  high  bluffs  bordering  the  river.  At  the  ford  the 
AGssouri  is  not  far  from  six  hundred  feet  wide,  and  has  a  least 
depth  of  three  feet.  Some  of  the  animals,  missing  the  ford,  got 
into  deep  water,  wetting  their  packs  somewhat.  Camp  on  a 
small  stream  making  into  the  Missouri,  with  sufficient  grass  and 
water,  and  a  scanty  supply  of  wood 2J 

November  1. — Run  a  nearly  parallel  course  to  the  Missouri,  but 
kept  at  some  distance  from  it,  to  avoid,  as  far  as  possible,  the  deep 
coulees  which  cut  its  banks;  road  somewhat  broken  with  coulees; 
but  there  is  little  doubt  that  a  practicable  wagon-road,  with  care, 
could  be  selected;  cold  and  snowy;  neither  the  river  nor  the 
adjacent  country  could  be  seen  during  the  day;  camp  on  the 
Missouri;  wood  and  water  good,  and  grass  also,  save  that  it  is 
somewhat  snowy 18f 

November  2. — During  the  first  half  of  to-day's  journey  three 
brooks  are  crossed,  wmch  cut  the  country  in  deep  trenches  and 
ODul^es,  and  the  road  is  much  broken.  The  latter  half  of  the 
day's  journey  is  easy,  and  the  country  is  much  less  broken. 
Camp,  at  night,  on  the  Missouri  at  some  point  above  the  falls. 
Our  route  during  the  day  was  too  distant  from  the  river  to  per- 
ceive a  view  of  the  falls,  but  their  roar  was  distinguished  about 
middav;  a  cold  day,  widi  a  morning  temperature  near  zero;  soil 
good  during  the  day;  game  very  plenty;  several  small  droves  of 
elk,  a  few  buffalo,  some  black-tailed  deer  and  antelope,  and  at 
night,  near  our  camp,  large  numbers  of  geese,  swan,  and  ducks.  20} 

November  3. — ^Above  the  falls  the  country  bordering  the  Missouri 
improves  in  appearance,  is  less  broken  with  coulees,  and  the  river 
is  not  bordered  with  the  steep  bluffs  as  below.  The  soil  and  grass 
are  better,  and  the  banks  lose  their  former  barren  and  bare  look. 
A  river,  the  first  tributary  above  Fort  Benton  on  the  south  side, 

which  will  bear  the  name  of river,  was  crossed  about  ten 

miles  from  the  morning  camp.  It  was,  at  the  crossing,  some  eightv 
feet  wide,  and  a  ford  was  found  with  difficulty.  In  times  of  high 
water  it  would  be  a  troublesome  stream  to  cross,  and,  as  it  was, 
caused  us  a  delay  of  an  hour  or  two.  Camp,  at  night,  on  the 
Missouri,  with  good  wood,  water,  and  grass,  save  that  the  latter 
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is  partially  bnried  with  the  snow;  cold  and  snowy  during  the 
day;  game  plenty - -.. 16| 

November  4. — Day's  travel  wholly  on  the  river  border,  or  near 
it,  and  the  road  is  good  until,  at  the  end  of  about  fourteen  miles, 
rocky  bluffs,  almost  impassable,  crowd  upon  the  river.  Beyond 
this  point  wagons  cannot  proceed  on  their  route.  We  should  have 
crossed  to  the  opposite  bank  of  the  river  before  this,  but  the  river 
is  quite  high,  filled  with  floating  ice,  and  dangerous  to  ford.  The 
whole  of  the  road  from  Fort  Senton  to  this  vicinity  is  better  on 
the  north  side  of  the  Missouri.     Snowing  during  the  day 17 

November  6. — Occupy  the  day  in  making  a  short  distance  over 
the  rocky  bluflS  and  niUs.  These  hills  are  partly  wooded  with 
pines  and  other  evergreens.  At  midday  ford  the  Missouri,  about 
three  hundred  feet  wide,  three  to  six  feet  deep;  a  chilly,  snowy 
day;  the  river  filled  with  floating  ice,  and  the  water  freezing  con- 
stantly on  our  clothes  and  the  animals  after  making  the  ford. 
Camp  on  the  Missouri's  west  bank,  at  the  inlet  of  a  small  stream 
fifty  or  sixty  foet  wide,  which  I  suppose  to  be  Dearborn  river; 
water,  wooa,  and  grass  good 6 

November  7. — After  gaining  the  camp  of  November  6th,  the  more 
difficult  part  of  the  route  is  passed.  The  route  during  the  day, 
keeping  as  near  the  Missoun  as  was  practicable,  was  hilly,  but 
not  difficult  for  pack-animals.  The  Missouri,  in  its  course  coming 
from  the  southward,  passes  out  of  sight  at  the  close  of  the  day, 
and  thenceforward  is  not  again  seen.  Encamp  on  a  tributary 
brook  thirty  feet  wide,  with  grass,  water,  and  wood — ^good  as 
usual,  and  neither  enough  seen  to  be  troublesome.  The  country 
is  hilly,  partly  grassed  and  partly  wooded 11 

November  8. — Route  follows  the  general  valley  on  which  we  en- 
camped last  night ;  ascend  it  to  near  its  source,  keeping  on  the 
hills  bordering  the  stream.  For  the  greater  part  of  tne  day  we 
follow  an  Indian  trail,  and  the  road  is  generally  practicable  for 
wagons,  though  very  hilly  and  laborious ;  a  good  sou,  of  not  much 
depth;  the  rock  appears  generally  near  the  surface;  excellent 
pasturage  ground  at  intervals;  camp  on  the  same  stream  as 
yesterday ;  water,  wood,  and  grass  as  usual 18} 

November  9. — Open,  unwooded  country,  and  good  road  during 
the  whole  day.  Encamp,  at  night,  withm  a  short  distance  of  the 
summit  of  the  Little  Blackfbot  Pass,  and  by  the  side  of  a  broad 
Indian  trail,  which  we  strike  a  mile  or  two  back.  A  large  Pend 
d'Oreille  camp  is  near  by;  route  during  the  day  perfectly  prac- 
ticable for  wagons;  good  camping  grounds  in  vicinity;  Indians 
have  as  many  as  1,000  horses  with  them,  which  are  pastured 
without  difficulty 16 

November  10. — Cross  the  summit  of  the  Rocky  mountains  by  the 
Little  Blackfoot  Pass,  above  two  miles  from  camp.  The  divide 
which  separates  the  water  of  the  Little  Blackfoot  river  from  the 
tributary  of  the  Missouri,  finding  its  source  on  its  eastern  side,  is 
an  inconsiderable  hill,  whose  eastern  ascent  can  be  accomplished 
with  loaded  wagons  without  difficulty,  and  of  which  the  western 
descent  is  as  gradual  and  eas^  aa  ^o>M\3^  desired*    Descend  the 
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valley  of  Little  Blackfoot  rirer,  of  good  width,  gradual  descent, 
enclosed  by  half-wooded,  half-grassed  hills;  broad  trail,  and  road 
good  for  wagons ;  good  camping  grounds  abound 14f 

November  11. — With  the  exception  of  a  small  portion  of  the 
distance,  where  the  trail  on  the  side-hills  was  too  much  inclined, 
the  trail  has  been  practicable  and  easy  for  wagons.  All  these 
cares  can  be  avoidea,  generally,  by  taking  the  bed  of  the  river  for 
a  short  distance.  VaUey  unwooded  for  several  miles  from  the 
stream,  excepting  what  skirts  the  streams  themselves.  Near  the 
camp  of  to-night  a  large  fork  comes  in  from  the  southward,  as 
large  or  larger  than  the  stream  which  has  been  followed  from  the 
summit,  and  which  is  now  sixty  or  eighty  feet  wide  and  one  to 
two  feet  deep.  Meet  other  large  bands  of  Indians  with  large 
numbers  of  horses,  all  of  whom  find  camping  grounds  without 
difficulty Ill 

November  12. — A  good  road,  practicable  for  wagons,  through- 
out the  day.  For  fourteen  miles  the  trail  keeps  to  the  interval, 
and  then,  to  avoid  a  large  bend  in  the  river,  pursues  its  same  gen- 
eral direction  over  the  grand  slopes  bordering  it.  Valley  wide 
and  open  ;  good  soil,  and  desirable  for  settlements.  Above  seven- 
teen miles  from  morning  camp,  cross  a  tributary*  forty  feet  wide 
and  two  feet  deep,  coming  from  the  southward.  Camp  on  the 
river,  now  over  one  hundred  feet  wide  and  three  to  four  feet 
deep 28J 

November  14. — During  the  march  of  to-day  the  valley  is  nar- 
rower, and  the  trail  is  not  as  good  as  during  the  12th.  The  in- 
terval is  narrow — quarter  to  a  half  mile  wide — and  steep ;  half- 
wooded  hills,  of  about  five  hundred  feet  height,  enclose  it.  In  sev- 
eral places  on  the  side-hill  the  trail  is  too  much  inclined  or  steep 
for  wagons,  and  wagons  would  be  forced  to  the  bed  of  the  river, 
which  is  fordable,  about  one  hundred  and  fifty  feet  wide  and  two 
and  a  half  to  three  feet  deep.  The  trail  crosses  the  river  five 
times  during  the  day 19J 

November  15. — Sixteen  miles  from  camp,  Blackfoot  and  Hell 
Gate  rivers  unite.  Of  this  distance,  about  one  mile,  where  the  trail 
passes  to  the  steep  side  hill,  is  impracticable  as  a  wagon-road. 
Wagons  would  necessarily  keep  down  the  interval,  fording  the 
river.  The  ford  of  Blackfoot  river  is  shallow  and  good.  Much 
of  the  intervals  during  the  day  have  been  occupied  with  an  open 
pine  growth ;  cotton- wood,  with  occasional  exceptions,  is  found 
more  or  less  abundantly  skirting  the  river  from  its  source  to  this 
point.  At  the  ford  of  Blackfoot  river  used  by  the  main  train  in 
September,  five  and  a  half  miles  below  the  junction  of  Hell  Gate 
and  Blackfoot  river,  my  reconnaissance  connects  with  the  odom- 
eter survey  of  Mr.  Lambert 2  J 

November  16. — ^Proceed  up  the  St.  Mary's  valley  to  Fort 
Owen,  on  the  route  of  the  odometer  survey,  and  already  as  such 
described — ^the  reports  ol  Lieutenant  Donelson — a  broad  and  good 
trail  extends  up  the  valley 27  J 

Whole  distance  from  Fort  Benton  to  Fort  Owen  is  (miles). .  •  •  266 
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This  is  the  estimated  distance  by  this  course,  and  a  comparison  of 
its  plot  with  the  plotted  lines  of  the  odometer  survey  shows  it  to  be. 
about  seven  miles  in  excess.  The  actual  travelled  aistance  would  be 
slightly  gpreater  than  the  length  of  the  courses.  A  comparison  with 
Lieutenant  Mullan's  odometer  survey  from  Fort  Benton  snows  that  my 
estimates  in  descending  the  valley  of  Little  Blackfoot  and  Hell  Gate 
rivers  were  much  too  small.  They  are  hence  correspondingly  too 
great  between  the  summit  of  the  Rocky  mountains  and  Fort  Benton. 

I  am,  sir,  very  respectfully,  your  most  obedient  servant, 

A.  W.  TINKHAM. 


32.  Itinerary  f^ihe  route  from  Fort  Owen  by  the  Jocko  river^  Flathead  lakej 
and  Marias  Pau^  to  Fort  Benton. 

Washington  City,  July^  1854. 

Dear  Sir  :  I  herewith  submit  an  itinerary  of  route  pursued  by  my- 
self from  Jocko  river  to  Fort  Benton,  by  way  of  Flatnead  lake  and 
Marias  Pass. 

October  10,  1863. — ^Descend  valley  of  Jocko  river  to  near 
its  mouth,  fording  river  several  times ;  trail  wholly  on  bottom- 
lands, wide  and  practicable  for  wag9ns 7 

Trail  forks  near  the  junction  of  Jkx^ko  with  Flathead  river, 
one  branch  descending,  suid  the  other  ascending,  the  latter 
river.  In  ascending  the  river,  its  valley  is  wide  and  open — 
but  little  wooded  in  the  bottom-lauds;  the  ground  is  easy  for 
travelling.  Ford  the  river  with  a  depth  of  about  three  and  a 
half  feet,  with  a  ford  of  some  one  hundred  and  fifty  yards, 
swift  current,  stony  bottom,  and  low  banks.  Camp,  imme-  . 
diately  after  fording  the  river,  in  the  midst  of  a. few  tall,  scat- 
tered pines,  with  good  grass  and  water,  and  salmon  trout  from 
the  river lOJ 

—  i^i 

October  11. — Trail  follows  the  winding  of  the  river,  keep- 
ing on  the  western  bank.  The  valley  retains  its  general  wide 
and  open  character.  The  wood  is  mostly  confined  to  the 
neighboring  hills.  Road  good.  Camp  on  the  river  bank, 
with  an  abundance  of  drift  wood,  pure  water,  and  good 
grass 18J 

October  12. — At  the  end  of  two  miles  the  river 2 

Through  tolerably  smooth  grass-land  the  trail  crosses  a 
small  summit  and  touches  on  the  SQUth  end  of  Flathead  lake. .   10 

Follow  round  the  western  border  of  lake,  crossing  over  steep 
hills.  Ground  mainly  unwooded,  but  the  wooded  is  ap- 
proaching near  to  the  trail.  Camp  on  the  edge  of  the  lake, 
with  good  water,  wood  and  grass 7} 

—  m 
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October  13. — ^Wooded  and  rocky  hills  crowd  upon  the  west- 
em  border  of  the  lake.  The  trail  winds  round  these  hills 
through  woods  of  pine,  hemlock,  fir,  spruce,  poplar,  and  is 
generally  narrow,  and  occasionally  steep  and  rough.  Camp 
m  a  small  meadow  on  the  opening  lake,  where  the  grass  was 
good  ;  water  and  wood  abundant,  and  good  as  usual 12 

October  14. — Sometimes  trailing  throueh  the  woods,  and 
then  taking  to  the  gravelly  beach  of  the  lake,  we  reach  its 
north  bend,  and  emerge  upon  an  open  prairie  bottom  of  good 
soil.  Through  this  prairie  bottom  flows  Flathead  river  and 
some  of  its  tributaries 6J- 

The  trail  touches  the  river  above  the  lake.  Camp  on  a 
brook  flowing  into  Flathead  river,  with  an  abundance  of  wood, 
good  water,  and  grass 4^ 

91 

October  15. — Trail  on  the  right  bank  of  the  river,  but  not 

in  sight  of  it.  High,  nearly  level  ground,  partly  prairie, 
partly  wood  land,  extends  to  where  Flathead  river  issues  from 
the  mountain  ridge  on  its  eastern  side.   Good  road  to  this  point .  18 

Winding  on  the  base  of  the  mountain,  the  trail  is  rocky  and 
very  rough,  but  after  a  short  distance  the  mountains  again 
recede  from  the  river 1 J 

The  same  nearly  level  upland  is  renewed.  Henceforward, 
to  the  prairie  east  of  the  Rocky  mountains,  the  trail  is  absent ; 
always  woods.  Trail  to  camp  much  obstructed  by  fallen 
timber.  Ford  Flathead  river,  three  hundred  feet  wide,  two 
and  a  half  feet  deep;  pebbly  bottom;  banks  sixty  feet  high. .     1 J 

Camp  in  the  woods,  without  grass 2 

28 

October  16.— Journeyed  only  to  get  grass ;  woods  and  fallen 

timber  obstructed  the  trail.    Encamped  on  a  small  lake,  with 

good  grass,  wood  and  water 8} 

October  17. — Cross  Flathead  river  above  its  forks,  two  hun- 
dred and  fifty  feet  wide,  two  and  a  half  feet  deep ;  pebbly  bot- 
tom ;  steep  banks,  sixty  feet  high.  Mountains  now  close  in  upon 
the  river  and  trail,  and  the  valley  continues  narrow  to  its 
source 6J 

Trail  winds  up  and  down  the  thickly-wooded  slopes  of  the 
mountain,  and  is  generally  very  steep  and  toilsome.  The 
river  is  occasionally  broken  with  rapids,  and  then  again  is 
still  and  deep,  frequently  twelve  feet  cfeep.  Camp  on  the  hill- 
side near  the  river.    Grass  very  scarce 6f 

IS 

October  18. — Trail  is  easier  during  the  day.  Woods  of 
pine,  spruce,  fir,  larch,  white  birch,  and  poplar,  fill  the  valley. 
Occasional  small  grass  spots,  nearly  stnpped  at  this  late  sea- 
son, are  met  with,  but  no  good  camping  grounds  were  found. 
Camp  on  one  of  the  small  grass  spots 11} 

October  19. — -A  short  distance  firom  yesterday's  camp  is  a 
very  pretty  series  of  cascades  of  about  one  hundred  and  forty 
feet  fell 1 


882  H.  Doc.  129. 

The  valley  rises  rapidly  ;  the  brook  is  several  times  broken 
with  cascades,  and  the  night  camp  is  over  seventeen  hundred 
feet  higher  thsui  the  camp  of  yesterday.  Trail  wooded,  but 
not  generally  diflScult.    Grass  very  scarce.    Camp  near  the 

brook  ;  woodand  water  good 13f 

-^141 

October  20. — The  valley  suddenly  terminates,  and  we  cross 
the  mountain  sunmiit,  in  a  direct  line  from  camp,  a  little 
over  four  miles.  A  naked,  narrow,  rocky  ridge  closes  the 
valley,  and  the  trail  passing  it  is  very  narrow,  and  often  only 
sufficient  for  the  feet  of  the  horse 4J 

Descend  precipitously  into  the  valley  on  the  east  side,  and 
camp  under  the  dividing  ridge,  on  the  ed^e  of  a  smaU  pond, 
on  whose  banks  rest  the  snow-banks  of  the  previous  winter. 

Grass,  wood,  and  water  good 2 

6J 

At  this  camp  have  our  first  snow. 

October  21.^— Trail  good  and  easy,  descending  with  a  tribu- 
tary of  Marias  river,  having  its  source  in  the  small  lake  on 
which  was  yesterday's  camp.  Seven  or  eight  miles  from 
camp  the  mountains  end,  and  wood  is  found  only  on  the 
borders  of  streams.  The  trail  ceases  here.  Prairie  extends 
thence  to  Fort  Benton.  Camp  on  the  bank  of  the  tributary 
of  Marias  river ;  crass,  water  and  wood,  good.  Air  thick,  with 
snow  during  the  day,  and  several  inches  of  snow  on  the  ground.         16} 

October  22. — ^Descend  Marias  riverfor  a  short  distance,  and 
one  of  the  party  becoming  too  sick  to  proceed,  camp  again 
on  the  stream  ;  water,  wood,  and  grass  good.  Air  very  cold ; 
morning  temperature  nearly  as  low  as  zero 

October  23. — ^Leave  the  tnbutaiy  of  Marias  river,  by  which 
we  descended  the  mountain,  and  pass  over  rolling,  smooth 
prairie,  fairly  gpivel,  with  not  a  rich,  out  a  tillable  soil.  Camp 
on  a  second  tributary  of  Marias  river  as  large  as  the  one  left 
in  the  morning ;  a  brook  thirty  to  forty  feet  wide  and  one  foot 
deep,  fringed  with  cotton-wood,  and  liberally  supplied  with 
drift-wood.  This  stream  issues  from  the  mountain  through  a 
wide  and  promising  opening.  Morning  temperature  nearly 
at  zero ;  ponds  and  smooth  streams  of  water  frozen  over .  12 

October  24. — Continue  on  the  same  high,  rolling  prairie, 
sometimes  stony  at  the  surface ;  crossing  two  tributaries  of 
Marias  river,  eight  and  thirty-feet  wide  brooks,  and  at  night 
camp  on  a  large  tributary  of  Marias  river,  sixty  feet  or  more 
broad,  well  wooded  with  cotton-wood.  Deer  and  bear  were  near 
the  camp.  The  day  has  been  raw  and  chilly ;  the  air  so  thick 
with  the  falling  snow  as  to  shut  out  of  sight  all  objects  not 
very  near ;  our  course,  in  consequence,  deviating  and  uncertain.         21} 

October  2b. — ^Very  smooth  even  prairie  throughout  the  day. 
After  leaving  the  brook  on  which  we  encampedyesterday,  no 
running  water  was  passed;  the  beds  of  some  small  brooks, 
and  of  a  shallow  pond,  passed  during  the  day,  were  mostly 
dry.    Not  a  tree  was  to  be  seecu    Encamp  at  night  imder  a 
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butte,  taken  to  be  the  *'Knee,''  from  its  resemblance  to  that 
elevation,  but  actually  over  forty  miles  west  of  it.  Here  we 
had  good  water  standing  in  the  bed  of  a  brook;  no  fuel  save  a 
few  willow-bushes;  the  crass  was  good,  but  cumbered  with  the 
snow.  Small  game,  such  as  antelope  and  brown  bears,  were 
frequently  seen.    The  Trois  Buttes  first  came  into  si^ht  to-day.  23  J 

October  26. — ^Very  extensive  and  smooth  praine,  without 
wood,  and  with  a  scarcity  of  water  reaching  to  the  Teton,  on 
which  we  camp.  No  water  seen  during  the  day.  The  Teton 
is  wooded  at  intervals  with  the  cotton- wood,  and  is  here  60 
to  150  feet  wide,  and  flows  in  a  prairie  channel  hid  from  view 
except  in  its  immediate  neighborhood.  At  our  night  camp 
grass  was  fine,  and  wood  and  water  all  that  was  desirable. .  29 

October  27. — Descend  the  Teton;  at  a  distance  of  ten  and 
a  half  miles  reaching  old  camp  of  A.  W.  Tinkham,  of  Sep- 
tember 10  and  11,  on  Teton  river  near  the  Knee 10} 

Thence  to  Fort  Benton,  in  a  direct  line,  is  estimated  to  be  33} 

The  same  smooth  and  dry  prairie,  already  noticed,  lies  be- 
tween the  I'eton  and  Missoun  rivers.  

The  whole  length  of  this  reconnaissance,  from  Lieutenant 
Donelson's  last  camp  on  Jocko  river  to  Fort  Benton,  is  (miles)        299} 

This  distance  is  simply  estimated,  and  at  its  different  points  will 
sometimes  be  found  too  large  and  sometimes  too  small.  As  a  whole, 
it  appears  to  be  in  excess  about  ten  miles.  The  courses  are  also  more 
or  less  erroneous;  much  of  the  trail,  where  passing;  through  the  woods 
and  fallen  timber,  being  very  serpentine,  and  changmg  its  durection  100^ 
in  a  rod  or  two,  without  opportunity  for  giving  a  general  course ;  while 
(XI  the  prairie  the  air  was  often  so  thick  with  snow  that  it  was  impos- 
sible to  retain  a  direct  course. 

Very  respectfully,  your  obedient  servant, 

A.  W.  TINKHAM. 
Governor  I.  L  Stevens, 

Chief  of  N.  P.  R.  R.  Exploration  and  Survey^ 

Washingtonf  D.  C. 


83.  Itinerary  of  the  rotOe  from  Fort  Owen  by  the  southern  Nez  Perces  traU 

to  WaMah'WaOah. 

From  Fort  Owen  westward  to  Wallah-Wallah  the  journey  was  in- 
terrupted with  many  detentions  and  delays — a  portion  of  it  was  naade 
with  snow-shoes  and  packs,  when  our  whole  day's  march  sometimes 
amounted  to  but  two  or  three  miles — and  hence,  in  ^ving  the  features 
of  this  route,  it  will  not  generally  be  desirable  to  notice  separately  the 
journey  of  each  day,  as  heretofore. 

Cantonment  Stevens,  the  winter  quarters  of  Lieutenant 
Hullan,  is  on  the  St.  Mary's  river,  fourteen  miles  above  Fort 
Owen.  The  southern  Nez  Perces  trail  leaves  the  main  trail, 
which  ascends  the  St.  Mary's  valley  at  the  forks  of  the  river, 
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twenty-six  miles  above  Cantonment  Stevens,  and  traces  the 
southwest  fork  to  near  its  source.  To  the  fork  the  vaJley  of  the 
St.  Mary's  retains  its  open  and  prepossessing  character,  with 
good  grazing  and  much  good  soil;  and  a  practicable  passage 
for  wagons  can  be  obtained  with  occasional  divergings  from 
the  present  trail 40 

November  21. — The  southwest  fork  of  the  St.  Mary's  is,  a 
short  distance  above  its  union  with  the  main  stream,  above 
eighty  feet  wide,  three  feet  deep,  with  a  bottom  of  large  round 
stones  of  granite  or  gneiss.  Tlie  trail  is  narrow,  (generally  a 
single  horse-trail;)  is  mostly  on  the  strips  of  bottom-land, 
crossing  and  recrossing  the  stream  at  frequent  intervals,  and 
is  not  practicable  for  wagons.  The  valley  is  narrow,  closed 
in  by  high  wooded  hills ;  and  the  trail  leaves  it  near  its  end, 
above  wnere  we  entered  it — a  distance  of. 24 

In  this  distance  snow  had  appeared,  and  finally  was  about 
eight  inches  deep;  and  the  streams  were  half  frozen.  At  this 
season  no  good  camping  grounds  can  be  found ;  the  grass  is 
very  scanty,  and  the  valley  generally  wooded,  so  as  to  be 
very  troublesome  crossing. 

November  23. — ^After  leaving  the  valley  of  the  southwest 
fork  of  St.  Mary's  river,  the  trail  passes  over  a  high  and  hilly 
ridge  to  the  Kooskooskia.  During  the  passage  snow  covered 
this  summit  ridge,  after  a  while  as  much  as  three  feet  deep. 
The  trail  is  steep  and  laborious,  wholly  impracticable  for 
wagons,  but  would  not  have  been  difficult  if  not  covered  with 
snow.  As  it  was,  we  were  three  days  making  our  way 
through  the  snow.  The  opportunities  for  camping  all  appear 
insufficient  except  for  very  small  parties  ;  and  it  is  prooably 
usual  to  make  the  passage  from  the  St.  Mary's  fcirk  to  the 
Kooskooskia  in  one  day,  where,  on  the  bottom  of  the  river,  is 
a  small  open  and  level  spot  used  as  a  camping  ground,  with 
water  ana  wood  abundant  as  usual,  but  not  much  grass. 
There  was  no  snow 

November  26. — The  trail  does  not  follow  the  valley  of  the 
Kooskooskia,  but  as  usual,  the  steep  slopes  of  its  western 
sides.  Some  of  these  side  hills  are  grassed,  and  one  of  them 
afibrded  us  a  tolerable  encamping  ground.  The  Kooskooskia 
is  a  small  stream,  where  crossed,  sixty  to  eighty  feet  broad, 
with  a  pebbly  bottom,  and  flows  in  a  deep,  gorge-like  valley, 
wooded  with  pine,  fir,  spruce,  cedar,  hemlock,  &c.  The  trail 
ascends  very  rapidly  for  some  seven  circles,  gaining  a  greater 
elevation  of'^near  eight  hundred  feet  above  the  sea.  Five  and 
a  half  miles  from  the  river  the  snow  became  so  deep  that  it 
was  impossible  to  force  the  animals  further ;  and  from  that 
point,  with  a  portion  of  my  litde  party,  I  proceeded  on  foot.  6J 

December  7. — Over  high  wooded  ridges  to  some  small 
stream  making  to  the  southwest,  there  may  be  here  a  tolera-  * 

ble  camping  place  in  summer  for  a  small  trail  party.  The 
whole  country  was  covered  with  a  deep  snow  when  we 
crossed  the  stream * 10 
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December  10. — Continuing  over  the  high  wooded  ridges,  on 
this  day,  we  reached  a  small  stream  i*unning  north,  near  whose 
source  is  a  wide  open  spot  nearly  level,  apparently  covered 
with  grass,  and  which  I  judge  to  be  in  summer  an  excellent 
camping  ground  for  a  large  train.  Wood  and  water  are  al- 
ways abundant.     The  only  trouble  is  to  find  sufficient  grass.  14 

December  11. — The  usual  character  of  the  country  separates 
this  little  spot  firom  the  valley  of  a  small  stream,  affording 
another  excellent  camping  ground  for  parties  of  any  size. 
Here  is  a  small  brook,  at  first  twenty  feet  wide,  but  soon  in- 
creasing its  size,  the  valley  of  which  for  some  five  or  six  miles 
continues  unwooded,  with  an  interval  about  a  quarter  of  a 
njile  wide,  covered  with  abundant  and  good  grass.  The 
hill-sides  afford  enough  of  scattered  trees  for  camping  pur- 
poses. This  is  the  best  spot  for  camping  between  the  St 
Mary's  valley  and  the  Nez  Perces  country.  It  was  the  first 
spot  firee  of  snow  we  saw  after  leaving  the  Kooskooskia 
valley ^ 9 

December  13. — After  followingthe  valley  just  described,  the 
trail  again  passes  to  the  hills,  wooded  and  covered  with  snow, 
as  usual.  The  trail  is  not,  however,  difficult  for  a  pack  trail. 
Near  the  source  of  a  small  stream,  probably  a.  tributary  of  the 
one  reached  December  11,  there  is  another  large  open  spot, 
apparently  well  grassed,  with  a  rivulet  making  down  through 
its  centre.  This  is  apparently  a  suitable  encamping  spot  for 
a  large  party,  and  i^  nearly  three  miles  long 15 

December  14. — ^A  hilly  and  tiresome  trail  connects  the  above 
spot  with  a  small  stream  flowing  iiya  deep  narrow  valley,  into 
which  the  trail  descends  only  to  haw  again  renewed  the  labor 
of  toiling  up  its  opposfte  slopes.  A  small  and  inconvenient 
opportunity  will  be  found  for  camping  here 9 

December  16. — Some  ten  miles  firom  this  stream  we  pass  a 
high  summit,  whose  broad  white  top,  conspicuous  amid  the 
surroimding  mass  of  dark  wooded  mountains,  had  been  seen 
near  a -week  before.  I  supposed  it  to  be  the  highest  point  of 
the  trail  between  the  Kooskooskia  and  the  Nez  Perces  coun- 
try. The  trail  to  this  point  ascends  rapidly,  and  though  not 
difficult,  is  steep  and  tiresorfie.  On  the  summit  is  a  broad 
open  spot  which  may  afford  grass,  but  probably  not  water. 
The  snow  was  very  deep  there  when  we  crossed  it.  A  few 
miles  firom  this  open  hill-top  is  a  small  stream,  which  I  sup- 
posed would  in  summer  afford  a  good  camping  ground. 
There  was  apparently  here  sufficient  grass 14 

December  17. — The  mountains,  with  their  woods  and  snow, 
end  with  this  day,  and  we  emerge  upon  the  open,  high  pla- 
teau of  the  Nez  Perces  country,  through  which  flow  the  dif- 
ferent tributaries  of  the  Clearwater  river.  A«6uitable  camping 
ground  is  found  just  as  the  trail  issues  firom  the  woods,  where 
on  the  borders  of  a  small  stream  are  water,  wood,  and  grass.  13 

26 
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Passing  over  a  further  interval  of  high  open  country,  the 
trail  descends  to  the  bottom-land  of  a  large  tributary  of  Clear- 
water river,  a  stream  some  one  hundred  and  twenty  feet  wide 
and  two  feet  deep 7 

December  24.— On  this  stream  are  the  Nez  Perces.  But  few 
lodges  were  near  the  mountains  at  this  time.  A  broad  trail 
runs  down  the  valley,  but  after  following  it  for  some  six  miles 
we  left  the  river  bottom,  and  by  a  steep  road  up  the  high  hills 
enclosing  the  river,  gained  the  high  plateau  above  it,  A  high 
open  plateau  country,  generally  with  a  good  soil  and  well 
grassed,  extends  thence  to  Mr.  William  Craig's,  whose  house 
IS  on  the  Lapwai,  about  fifteen  miles  fi-om  the  river;  a  good 
camping  ground  is  to  be  found  on  the  bottom-land  of  a  small 
stream,  furnishing  wood,  water,  and  grass.  The  Lapwai 
river  also  aflfords  good  camping  ground 43 

December  27. — From  Mr.  Craig's  to  Snake  river  is  about 
fifteen  miles.  The  trail  leaves  the  Lapwai  at  the  end  of  four 
miles,  and  for  most  of  the  distance,  to  Snake  river,  passes  ovef 
high  ground.  Tbe  country  is  such  between  the  Lapwai  and 
Wallah-Wallah,  that,  excepting  the  crossing  of  Snake  river,  it 
is  probably  practicable  to  use  wagons  in  transportation,  ex- 
cepting that  crossing,  the  only  difficulty  being  in  ascending 
and  descending  the  sleep  slopes  of  the  deep  valleys  in  which 
all  the  tributaries  of  Snake  river  flow.  Snake  river  was  about 
460  feet  wide  when  we  crossed  it,  deep,  and  with  a  strong 
current,  and  is  evidently  at  times  much  wider  and  deeper 
than  this.  It  is  wholly  destitute  of  wood.  Indians  are  gene- 
rally to  be  found  near  by,  who,  for  a  small  payment,  ferry 
over  the  passengers  and  goods,  and,  if  necessary,  assist  in 
getting  the  horses  across.  The  trail  follows  down  the  bottom 
of  Snake  river  for  but  about  seven  miles,  and  then  passes  to 
the  valley  of  a  small  tributary  brook.  Here  is  a  fair  camping 
ground.  The  stream  is  tolerably  well  fringed  with  wood,  and 
the  grass  is  sufficient 23 

December  28. — Trail  passes  up  the  intervale  of  a  small 
stream,  lined  with  cotton-wood  and  willows 5i 

By  a  steep  ascent  gained  the  high  plains,  on  which  it  con- 
tinues to  a  small  stream,  name  not  known  .• '8 

The  valley  of  this  stream  affords  a  good  road;  the  brook  is 
lined  with  cotton- wood  and  willows,  and  all  the  essentials  of 
camping  are  found  here lOJ 

Passing  over  a  high  hill  separating  the  two  streams,  we 
gained  the  valley  of  the  Tchannon  river,  where  was  a  con- 
siderable encampment  of  Nez  Perces.  This  stream  is  weU 
supplied  with  cotton-wood.  The  grazing,  owing  to  the  large 
number  of  Indian  horses,  was  very  poor 3 


December  29. — Trail  crosses  .the  Tchannon,  and  ascends 

by  a  steep  hill  to  the  high  plains IJ 

High,  smooth,  grand  plams  continue  to  the  Touchet  river. .  10 


261 
"I 


H.  Doc.  129.  387 

December  30. — The  Touchet,  where  we  strike  it,  is  from  30 
to  60  feet  wide,  and  about  3  feet  deep,  pouring  out  it|^waters 
with  remarkable  rapidity.  It  soon  increases  in  size,  and  is 
not  always  fordable.  A  ^ood  trail  follows  the  valley.  The 
stream  is  well  supplied  with  wood,  and  good  grass  and  water 
for  camping  are  readily  found 32  J 

Leaving  the  Touchet,  with  an  easy  ascent  the  trail  passes 
again  to  the  plains ;  the  soil  becomes  poor  and  sandy,  the 
grass  gives  place  to  the  artemisia,  and,  approaching  Wallah- 
Wallah,  the  country  is  a  sandy,  wild-sage  desert.     In  this 

interval  is  neither  wood,  water,  nor  sufficient  grass 19  J 

62 

Total  distance  fix)m  Fort  Owen  to  Fort  Wallah- Wallah. . .         340 J 

This  is  the  sum  of  the  estimated  courses.  It  is  probably  no  greater, 
and  is  perhaps  a  little  less,  than  the  actually  travelled  distance.  The 
course  plotted  and  compared  with  the  odometer  survey  appears  to  be 
about  ten  miles  in  excess.  Most  of  the  mountain  reconnaissance  was 
conducted  during  thick,  snowy  weather,  with  snow-shoes  and  heavy 
packs,  and  under  circumstances  that  rendered  it  impossible  to  obtain  an 
accurate  survey. 

I  am,  sir,  very  respectfully,  your  obedient  servant,    . 

A.  W.  TINKHAM. 
Governor  1. 1.  Stevens, 

Chief  N.  P.  R.  R.  Exploration  and  Survey j 

Washington^  D,  C. 


34.  Itinerary  of  Captain  McCldlan^s  route  ;  prepared  by  J.  F.  Minter. 

Olympia,  WashingtonJBerritory, 

February  25,  1854. 

Sir  :  I  have  the  honor  to  submit  the  following  itinerary  of  the  route 
pursued  by  the  party  under  your  command,  in  an  exploration  of  the 
Cascade  mountams,  during  the  months  of  July,  August,  September, 
October,  and  November,  1853. 

MUes. 

July  18,  1853. — From  Fort  Vancouver  to  camp  Wahwai- 
kee ;  wagon-road  through  fir,  with  dense  underbrush ;  road 
good ;  crossed  a  running  creek Ij 

Camp  on  a  small  plain,  grass  and  wood  good ;  water  half 

a  mile  distant i 

♦  21 

Jii?y21.— To  camp  Kolsas,  road  same  as  on^  18th;  crossed    ^ 
two  small  prairies  with  good  grass ;  crossed  small  stream. . .     4J 

Camped  on  a  large  |#airie ;  grass  indifferent ;  water  for 
amimals  .quarter  of  a  mile  fi^om  camp f 

July  22. — To  camp  Sun  Sic ;  Indian  trail  passing  for  one 
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mile  through  Kols9.s  prairie,  thence  through  a  dense  fir  forest* 
with  much  underbrush  and  fallen  timber ;  country  flat ;  much 
labor  to  clear  the  ttKiil  fi-om  here  to  Cheques  ;  no  water  du- 
ring the  march  f  camped  in  a  small  prairie  near  a  little  brook ; 
soil  poor,  grass  good  ;  seven  hours  and  a  half  from  camp  to 
camp 6 

July  23. — To  camp  Mesache.  Country  rougher  than  here- 
tofore. Crossed  two  boggy  creeks,  and  two  with  fine  cross- 
ings ;  much  fallen  timber  and  brush  ;  timber  as  before;  camped 
on  a  small  stream  fifteen  feet  wide ;  grass  in  smaU  openmgs 
of  the  forest ;  twelve  hours  from  camp  to  camp 6  J 

July  24. — To  camp  Maukas.  Country  becoming  still 
rougher;  obstructions  on  the  trail  very  great,  but  rather  less 
than  yesterday ;  crossed  a  fine  stream ;  bottom  thickly  over- 
grown; soil  good 3 

Crossed  a  rivulet 2J 

Encamped  on  a  small  prairie;  good  grass;  water  incon- 
venient ;  camp  to  camp  eight  and  a  half  hours. } 

6 

July  25. — To  camp  Yahkohtl.   Country  becoming  rougher; 

obstructions  on  the  trail,  principally  from  dead  timber ;  de- 
scended a  very  steep  hill,  with  a  small  stream  at  the  foot,  a 
branch  of  the  Yahkohtl 3J 

Crossed  a  rough  divide,  and  descended  a  long  and  steep 
hill  to  Yahkohtl  river IJ 

Passed  over  a  rolling  country,  with  open  woods  on  the 
higher  portion ;  thick  brush  in  the  bottoms ;  camped  on  the 
edge  of  Yahkohtl  prairie ;  soil  and  grass  good;  good  water  in 
running  stream  close  to  camp 6 

91 

July  31. — To  camp  Chalacha.   Country  rolUng ;  some  short, 

steep  hills ;  dense  underbrush  and  timber ;  many  fallen  trees  ; 

crossed  five  streamy  .* 2f 

Crossed  another,  Mt  smaller  stream 2 

Travelled  up  ihe  prairie  and  encamped.    Good  water  and 

griBiss f 

6J 

August  1. — To  camp  Spilyeh.  •  Country  rollinff  and  heavily 

timbered  with  fir,  oak,  white  maple,  and  cedar;  crossed 
small  rivulet  in  a  deep  ravine 1 

Crossed  four  small  plains  covered  with  fern  to  the  height 
of  the  head  of  a  mounted  man ;  conunenced  descent  into  the 
valley  of  Cathlapoot'l 3 

This  descent  is  long,  steep  and  dangerous ;  the  trail  wind- 
ind  down  the  narrow  crest  .of  a  ridge,  with  a  precipitous  de- 
scent on  each  side.  Here^e  lost  a  mule,  killed  by  falling 
over  the  steep  side-slope.  %t  the  foot  of  the  descent  a  sm^ 
spring  branch,  sandy  bottom,  of  half  a  mile,  an^  cross  Cathla- 
poot'l.      IJ 

Pass  over  rough  and  thickly  timbered  country;  cross  Spilyeh 
creek • 2J 
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Travel  over  a  similar  country,  and  camp  in  a  plain  one  mile 
long ;  grass  and  water  good 2^ 

10 

Augiisc  2. — To  camp  Lakas.     Country  level  and  open, 

but  much  heavy  fallen  timber ;  cross  small  stream 2^ 

Pass  through  small  plain,   covered  with   fern;  descend 

steep  hill  and  touch  Cathlapoot'l 2i 

Follow  valley  of  the  stream,  over  stony  beach;  current 

rapid ;  bottom  of  large  stores Xi 

Follow  left  bank  of  tlfe  stream,  and  encamp  in  the  woods; 

no  grass J 

6i 

August  3. — To  camp  Noompt-nah-mie.     Cro^e5  the  river 

a  few  hundred  yards  above  camp.  During  the  march  crossed 
one  fine  stream,  coming  in  on  the  right  bank,  three  miles  from 
camp;  afterwards  three  spring  branches;  trail  keeps  near 
the  river;  heavy  brush;  in  one  spot  a  fine  grove;  country 
barren ;  passed  over  a  trail  of  lava  thcee  quarters  of  a  mile 
in  length  ;  crossed  the  Noompt-nah-mie  near  its  mouth,  and 
encamped  at  the  crossing  ;  no  grass ;  crossing  difficult  in  low 
water ;  impossible  in  high  water 8 

August  4. — To  camp  Weinnepat.  Crossed  a  high,  narrow 
ridge,  with  steep  ascent  and  descent ;  small  brook  at  its  foot 
on  north  side  ;  pass  through  open  woods  of  fir,  cedar,  maple, 
and  alder;  crossed  another  rivulet,  and  then  crossed  the 
Cathlapoot'l ;  followed  the  stony  beech  half  a  mile,  and  re- 
crossed ^ ,    2i 

The  trail  passes  through  a  small  opening,  and  then  a  new 
trail  was  cut  through  the  thick  brush  and  fallen  timber  for 
about  two  miles,  to  avoid  a  very  deep  crossing;  crossed  two 
bad  slues ;  encamped  on  the  bank  of  the  river ;  no  grass  at 
camp ;  crossed  the  animals  to  a  small  island  where  there  was 
a  scanty  supply 4 

6i 

August  5. — To  camp  Wahamis ;    passed  through    open 

pine  woods,  and  crossed  the  Cathlapoot'l i 

Leave  the  river  and  ascend  five  terraces,  and  reach  the 
base  of  a  high  ridge 3i 

Ascend  the  ridge  by  a  winding  trail,  so  steep  a^  to  be  barely 
practicable 1 

Descend  on  a  gradual  slope  and  over  rolling  country 
through  open  pine  woods ;  passing  one  opening  with  good 
grass  and  water li 

Thence  through  similar  country  to  camp  in  a  marshy 
vsdley,  with  good  grass  and  water i 

6i 

August  6. — To  camp  Yawakamis;  over   a  high,   rolling 

country,  through  a  small  growth  of  fir  and  pitch-pine,  to  a 
small  prairie  with  good  grass  and  a  small  creek ;  considerable 

fallen  timber  thus  far 6i 

Over  a  high  ridge  to  a  spring  branch,  with  no  grass \ 
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Cross  a  high  spur,  and  pass  through  burned  and  fallen 

timber,  to  a  bold  creek 2 

Through  open  woods  to  another  creek i 

Over  a  ridge  with  level  top,  timber  burned,  to  a  ravine 
*  with  a  small  spring  branch ;  on  this  branch,  a  short  distance 

above  the  trail,  is  a  prairie  with  good  grass J 

Thence  through  burned  woods,  much  obstructed  by  fallen 
timber,  to  camp  in  a  prairie  with  good  grass  and  water ;  this 
prairie  is  boggy  in  the  wet  season f 

•  •  H 

August  8. — ^To  camp  Chequos,  through  level  country  to  a 
creek i 

Over  a  roUing  <jountry,  lava  district,  to  a  small  creek  in  a 
ravine  ;  a  little  grass  nearby 1} 

Ascend  a  high  ridge,  by  a  long  and  gradual  ascent,  to  a 
small  pond  with  good  grass 21 

Through  a  succession  of  small  and  connected  valleys,  with 
good  grass,  spruce  timber  and  no  underbrush,  to  camp  in  a 
valley  ;  grass  good ;  drinking-water  in  an  Indian  well ;  water 

for  animals  in  ponds H 

51 

Total  distance  from  Vancouver  to  Chequos 93} 

August  11. — To  camp  Hool-ho-olse  ;  over  broken  country 
covered  with  lava  and  a  thin  growth  of  pine  and  fir,  witn 
thick  underbrush,  to  a  small  lake  surrounded  by  good  grass 
and  horse-mint | 

Over  similar  country  somewhat  obstructed  by  fallen  timber, 
to  a  bold  creek 4 

To  a  small  prairie  with  good  grass,  but  no  water  in  the  dry 
season 2J 

Through  a  beautiful  open  woods  of  excellent  yellow  pine, 
coarse,  long  grass,  and  light  soil,  underlaid  by  lava,  to  camp 
»  a  fine  oreek,  grass  g^ _^  ^ 

August  12. — To  camp  on  Tahk  prairie;  over  a  country 
like  the  last  of  yesterday's  march,  to  a  large  stream — ^the 

Nikepum* 3 

Ascend  a  high  plateau — travel  over  its  broken  surface, 
rocky  in  places,  and  covered  with  large  timber,  to  a  small 

creek 21 

To  another  creek,  no  grass  near  it i 

To  another,  no  grass  upon  it IJ 

Thence  to  camp  on  a  large  prairie,  with  good  grass,  water 

and  soil Ij 

_8J 
August  13. — To  second  camp  on  Tahk  prairie ;  trail  skirts 
the  eastern  edge  of  the  prairie,  which  is  perfectly  level, 
covered  with  good  grass,  and  has  good  soil ;  the  timber  skirt- 
ing it  is  of  yellow  pine,  fi^ee  fi-om  underbrush ;  lake  near  north 
end  of  prairie ;  camped  on  a  stream  rising  from  this  lake. . .  5i 
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August  14. — Through  open  wobds  to  crossing  of  last  creek      i 

Over  a  rolling  country,  covered  with  open  pine  woods,  to 
the  Wa-wak-che  river,  whiph  runs  in  a  very  deep  and  narrow 
valley ;  descent  precipitous  ;  no  grass  in  the  vgdley ;  lava  is 
occasionally  met  with  in  the  distance 4i 

Make  a  long  and  gradual  ascent  from  the  valley  ;  pass  over 
a  broken  country,  which  is  covered  with  open  woods  of  yellow 
pine  and  oak,  to  a  point  where  there  are  water  and  grass,  a 
short  distance  to  left  of  trail 4J 

To  camp  in  a  narrow  valley,  with  a  small  creek  and  good 
grass 3 

12| 

August  15. — Over  a  country  like  the  last  of  yesterday's 

march,  to  two  springs  with  good  grass 1J 

To  a  small  spring  branch,  with  good  grass- 5i 

To  camp,  in  the  woods,  with  a  small  rivulet  and  tolerable 

grass : 2^ 

9i 

August  16. — To  camp  Simkwe  ;  through  country  like  that 

of  yesterday,  only  more  broken. 5 

Over  high  rolling  ridges,  bare  of  timber,  except  here  and 
there  a  scrub-oak  ;  the  ground  covered  with  lava,  in  fragments, 
to  the  Sahpeniss ;  the  valley  of  this  stream  is  deep  and  nar- 
row where  we  reached  it ;  descent  gradual.  ^ 3 

Over  a  slightly  undulating  and  open  plain  to  the  Simkwe 

creek 1 

Followed  the  course  of  the  creek  and  camped  upon  it,  with 
good  grass 5 

14 

August  17. — To  camp  Atahnam,  over  the  level  bottom  of 

Simkwe  valley 4j 

Cross  a  high,  bare,  stony  ridge,  and  camp  on  the  Atahnam, 
with  good  water  and  indifferent  grass  ;  no  water  on  the  trail 
between  the  camps 2j 

—  ''i 

August  20. — To  camp  Wenass  ;  over  a  high  rolling  country, 
bare  oj^  trees,  and  covered  with  thin  bunch-grass,  to  Kwai- 
wy-chess  creek 8 

Over  similar  country,  more  rocky  in  places,  to  Nahchess 
river ;  descent  into  its  valley  steep 3| 

Cross  the  wide  and  level  valley  of  the  Nahchess,  pass  the 
rolling  dividing  ridge,  and  camp  on  the  Wenass,  with  good 
grass  and  water— rwood  not  plenty 4J 

16 

Good  grazing  in  the  valley,  for  a  large  number  of  animals^ 
Augiist  23. — To  camp  near  Nahchess  river;  fDllowed  valley 

of  Wenass ;  grass  good  ;  yellow  pine  begins 8 

Leave  valley  of  Wenass  and  ascend  dividing  ridge.  Ascent 
8teep  at  tvwR  points ;  divide  alternately  covered  with  open  pine 
wochIs  and  bare  lava 6 
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Descend  from  summit  through  open  woods ;  trail  quite  steep 
in  places.  Encamped  in  a  small  ravine  with  good  water  and 
grass 3 

August  24. — Descended  into  valley  of  Nahchess.  Trail 
steep  in  places .} 

^  Followed  valley  of  Nahchess  ;  trail  crosses  the  river  eight 
times ;  sometimes  passes  in  the  water  for  short  distances ; 
crossings  bad.  Where  the  stream  flows  through  the  narrow- 
est canons,  the  trail  crosses  the  mountain  spurs,  and  is  very 
difficult  from  the  steepness  of  the  slopes,  the  loose  stones  and 
fallen  timber.     Camp  in -a  small  prairie  with  good  grass 15  J 

15 

August  26. — To  camp  on  the  summit  of  divide.    The  trail 

crosses  the  river  four  times ;  generally  keeps  to  the  mountain 
sides.  It  is  very  bad.  being  frequently  steep,  rocky,  Eind  much 
obstructed  by  fallen  timber  and  brush.  Before  reaching  the 
divide  it  passes  three  or  four  small  marshy  prairies,  with 
good  grass.  On  the  divide  are  four  or  five  prairies  of  a  sino- 
liar  nature  and  larger  size.  Dense  growth  of  small  spruce 
near  the  summit.  Camp  in  small  marshy  prairie,  with  good 
water  and  grass.     Small  pond  in  the  prairie 15 

August  27. — Returned  to  near  camp  of  25th 15 

August  28  — Camped  near  where  we  first  reached  Nah- 
chess on  the  24th IS 

August  29. — To  Depot  camp  on  Wenass.  Descended  valley 
of  Nahchess.  Trail  generally  in  the  valley ;  sometimes  passes 
over  high  and  short  spurs ;  crossed  the  river  twice.  Trail 
generally  good ;  rocky  in  two  or  three  places  ;   good  grass. .     8 

Left  the  valley  and  crossed  a  long  high  spur,  passing  by  a 
small  lake.  Opposite  this  spur  the  river  runs  through  a  very 
narrow  and  deep  cafion.  Descend  to  the  valley  again  by  a 
rocky  ravine H 

Followed  the  vallejs  which  gradually  widens  out;  trailrocky 
and  constantly  ascending  and  descending  from  one  low  terrace 
to  another;  where  we  re-entered  the  valley  a  few  small  scrub- 
.  oaks ;  reached  the  trail  where  main  party  crossed  on  the  20th.     7 

Followed  the  old  trail  to  Depot  camp  on  the  Wenass. . . : . .     2^ 

18| 

September  3. — To  camp  at  Ketelas.     Trail  passes  over  a 

high  and  rolling  country,  generally  covered  with  angular  frag- 
ments of  lava.  The  ascent  from  the  Wenass  valley  is  quite 
steep.  No  trees  on  or  near  the  trail.  Descend  through  a 
narrow  ravine,  by  a  gradual  slope,  into  the  valley  of  a  small 
stream;  no  grass;  stream  in  a  canon;  a  few  small  willows 

and  cotton-woods  border  it 6| 

Ascend  from  the  canon  through  a  lateral  narrow  canon, 
much  obstructed  at  first  by  fallen  fragments  of  basalt.  Pass 
over  a  high,  rolling  country,  and  descend  into  the  valley  #f 
Ketetas  by  a  long  ravine ;  no  water  in  this  ravine ;  then  follows 
the  valley  of  the  Yakima*,  ctoaB>ea  ^  small  and  pretty  stream 
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just  before  reaching  camp  at  the  crossing,  with  good  grass  and 
wood.     Abundant  glazing  for  many  animals 7f 

14t 

September  4. — To  camp  Tsai-it.   Crossed  the  river  at  camp ; 

crossed  three  small  rivulets  soon  alter ;  pass  along  the  level 
valley,  with  good  bunch-grass  all  the  distance,  and  reach  the 

Tehnam,  a  small  but  fine  stream 8i 

Ascend  a  low  plateau  by  a  ravine  with  a  gentle  slope ;  pass 
over  its  undulating  surface ;  enter  open  pine  woods  about  two 
miles  beyond  the  Tehnam,  and  again  come  in  sight  of  the 
Yakima,  near  camp.  Camp  on  «.  small  prairie,  which  ex- 
tends to  the  river.    Grass  not  good 8J 

—  ^n 

September  6. — To  camp  Ksit-kas.  Trail  passes  through 
open  pine  woods,  with  a  few  small  prairies ;  cross  the  river 
twice,  also  several  rivulets,  and  the  Samahma.  Valley  level 
and  broad.  Camp  in  a  large  prairie,  with  good  grass  and  water.  16 

September  6. — To  camp  Aiyutas,  on  the  divide  ;  keep  to  the 
valley,  through  woods  with  very  thick  underbrush ;  cross  one 
steep  spur,  descend  into  river-bottom  and  cross  the  river 2f 

Cross  the  divide  between  Kahchess  and  the  Yakinse,  and 
re-enter  the  valley  of  Yakinse.  The  trail  steep  in  places,  and 
very  much  obstructed  by  fallen  timber  and  brush.  Cross  the 
Yakinse , 8j 

Follow  the  valley ;  pass  by  the  lower  end  of  Lake  Kitche- 
lus,  ascend  gradually  for  a  few  miles,  and  then  the  trail  passes 
over  the  steepest  mountain  we  encountered,  follows  its  summit, 
and  descends  to  the  little  plain  called  Aiyutas.  Grass  indifferent 
at  camp ;  none  on  the  trail  from  camp  to  camp ;  water  from 
a  small  spring 7f 

19 

September  8. — ^Returned  to  camp  of  6th 19 

September  9, — To  camp  Kahchess ;  trail  as  on  the  6th  to  the 

1st  crossing  of  the  river.  Follow  valley  of  Kahchess ;  pass 
through  pine  woods  with  dense  underbrush ;  cross  the  Kahchess 
twice  by  steep  ascents  and  descents.  Encamp  in  a  small, 
boggy  prairie,  near  Lake  Kahchess.     Grass  not  very  good. .  6^ 

September  10. — To  camp  Kleallum ;  turned  back  on'  same 
trail  as  far  as  first  crossing  of  Kahchess 2  J 

Follow  the  heavily  timbered  but  level  valley ;  brush  thick,     sj 

Thence  over  a  mountain  ridge  heavily  timbered,  crossing 
three  spring  branches  to  valley  of  Samahma.  Descent  into 
this  valley  very  long  and  steep 4  J 

Follow  the  valley  to  foot  of  Kleallum ;  open  pine-woods  and 
bunch-grass ;  cross  Samahma  where  it  issues  from  the  lake.     If 

September  11. — To  camp  Tsai-ih.  Descend  the  high  and 
undulating  valley  of  the  Samahma  to  its  mouth,  crossing  the 
stream  twice ;  reach  our  trail  of  the  6lh 5j 

Follow  our  old  trail  to  camp 6 


Hi 
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September  12. — To  Depot  camp  at  Ketetas ;  return  by 
our  trail  of  the  4th Vi\ 

September  19. — To  camp  Nahnum.  Move  to  the  northern 
edge  of  Ketetas  valley;  trail  good,  sometimes  stony;  grass 
good  in  places;  crossed  the  Nahnum  twice.  Encamped 
where  it  issues  from  the  hills ;  grass  not  very  good 8i 

September  20. — To  camp  Skilkantin.  Pass  over  divide 
between  Yakima  and  Columbia,  crossing  the  Nahnum  at 
camp;  the  ascent  generally  gradual,  but  very  long;  cross 
two  spring  branches ;  trail  stony  in  places ;  summit  of  divide 
flat;  timber  small  and  dense  neas  the  summit,  open  and 
large  below ;  descent  towards  the  Columbia  very  steep ; 
during  latter  part  of  the  march  good  bunch-grass  on  the 
mountain  side,  but  no  timber.  Camp  in  a  deep  and  narrow 
valley;  good  water  and  bunch-grass ;  wood  scarce 16i 

September  21. — To  camp  on  Pisquouse.  Crossed  Skil- 
kantin creek  half  a  mile  below  camp ;  follow  the  rapidly-de- 
scending valley,  and  cross  a  steep  spur,  and  descend  into 
valley  of  Columbia ;  followed  valley  of  Columbia 1 

Crossed  one  creek  four  miles  below  Pisquouse ;  trail  good ; 
crossed  Pisquouse  half  a  mile  above  its  mouth.  Camped  on  it 
just  above  crossing ;  grass  scanty 7 

8 

September  23.^ — ^Follow  Columbia  valley ;  trail  keeps  to  a 

level  terrace 3 

Crosses  a  difficult  and  rocky  spur  of  hornblende  rock  and 
granite.  Beyond  it  a  small  stream;  then  a  level  terrace, 
broken  occasionally  by  less  difficult  spurs  than  the  last; 
crosses  a  second  spur  much  like  the  first,  and  reach  the  £n- 
ti-at-kwu 8 

Follow  a  high,  sandy  terrace,  and  encamp  in  a  thin  grove  of 

J)itch-pines.     Ground  stony ;  grass  abundant  a  short  distance 
rom  camp IJ 

12} 

September  24. — Keep   the  Columbia  valley.      The  trail 

E asses  through  the  grove  of  pines ;  ground  much  obstructed 
y  fragments  of  granite ". i 

Crosses  a  very  dangerous  spur;  the  trail  passes  over 
low  rocks ;  is  very  narrow  and  tortuous ;  high  precipice  on 
the  right.     Two  mules  here  fell  over  and  were  instantly 

killed ;  two  others  were  severely  injured .* 1 

Pass  over  a  lower  terrace,  at  first  stony,  then  smooth  and 
unbroken.  Camp  in  a  thin  grove  of  pines;  grass  good. 
The  whole  day  occupied  in  making  this  distance  of  two  miles       \ 

2 

September  25. — The  trail   follows  the   river  valley,  over 

level  ground  ;  crosses  a  dangerous  mountain  side,  impassable 
in  high  water.     The  trail  is  here  very  narrow,  and  passes 
over  a  mass  of  angular  stones,  at  a  very  steep  inclination ;  en- 
ters the  mouth  of  a  ravine,  down  which  runs  a  small  stream         J 
Leaves  the  river  vaWey  •,  ^j&cenAa  \hft  ravine  with  a  steep 


4 
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inclination ;  reaches  a  high  ascending  valley  at  right-angles 
with  the  river;  follows  this  valley  and  enters  that  of  Lake 
Chelann,  into  which  it  descends  by  a  gradual  incUnation — .     3i 

Sldrts  the  lake  and  crosses  at  its  source  the  stream  which 
issues  from  it 2  J 

Passes  over  a  high,  rolling  country,  and  descends  a  very 
steep  hill  into  the  Columbia  valley.  This  descent  is  not 
rocky.     Crosses  a  small  stream.     Camp  in  a  small  sandy 

"pocket;"  grass. good;  wood  very  scarce 3^ 

14 

September  26. — Pass  over  the  level  bottom  in  which  we 
camped.  Ascend,  in  deep  sand,  without  vegetation,  to  a  very 
high  plateau f 

Followed  this  plateau,  covered  with  good  bunch-grass  ;  pass 
one  btoad,  deep,  and  rocky  ravine;  keep  the  prolongation  of 
the  same  plateau,  and  descend  by  a  steep,  sandy  slope  to  the 
Columbia  bottom 2i 

Follow  tlie  Columbia  bottom  to  the  Methow  river ;  last 
mile  among  rocks 8J 

Good  trail  over  a  low  terrace  ;  crossed  small  spring  branch     If 

Trail  as  before.  Camped  near  an  isolated  pomt  of  rocks  ; 
grass  good  ;  wood  scarce 2  J 

16 

September  27. — To  camp  on  Okanagan  river.    Trail  passes 

over  the  high  and  rolUng  valley ;  crosses  one  deep  and  dry 
ravine ;  thence  touches  me  Okanagan  near  its  mouth ;  fol- 
lows valley  of  that  river ;  crosses  by  a  bad  ford.  Camp  a 
quarter  of  a  mile  above  the  crossing ;  grass  and  wood  very 

scarce 6J 

September  28. — Cross  the  Okanagan  at  yesterday's  cross- 
ing ;  trail  passes  over  very  high,  sandy  hills,  destitute  of  tim- 
ber, and  covered  with  bunch-grass ;  descends  into  valley  of  a 

small  creek 1\ 

Ascend  a  high  and  steep  hill f 

Pass  over  very  high  hills,  covered  with  open  pine  woods ; 
follow  a  high  and  narrow  valley.  Camp  on  a  sijiall  spring 
branch  in  the  pine  woods  ;  grass  plenty,  but  coarse  and  in- 
different      4 

12 

September  29. — To  camp  on  the  Twitsp.  .  Trail  continued 

in  same  valley ;  crossed  two  sniill  spring  branches ;  passed 
over  a  high  spur  and  descended  inft)  the  valley  of  Methow  .     7f 

Followed  the  broad  valley  of  the  stream,  keeping  on  a  ter- 
race about  thirty  feet  above  the  water,  and  covered  with 
bunch-grass;  passed  one  small  creek;  crossed  the  main 
stream 2| 

Kept  in  the  main  valley,  and  crossed  the  Twitsp ;  trail 
good li 

Turned  up  the  valley  of  the  Twitsp,  which  is  very  nar- 
row at  its  mouth ;  passed  over  a  long  and  steep  side-slope, 
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over  a  high  plateau ;  descended  into  the  river-bottom  ;  crossed 
the  stream  four  times,  and  camped  in  a  wide  part  of  the  val- 
ley? which  is  often  a  mere  ravine 6} 

18i 

September  30. — To  second  camp  on  the  Twitsp ;  followed 
the  valley,  crossing  one  small  brook ;  the  trail  occasionally 
passes  along  the  mountain  side,  the  valley  being  narrow ;  cross 
the  Twitsp  a  short  distance  above  mouth  of  Nai-hai-ul-ix-on . .     4| 

Left,  main  valley ;  crossed  a  very  steep  and  rocky  spur, 
and  entered  the  chfficult  ravine  of  the  Nai-hai-ul-ix-on ;  the 
trail  is  here  very  rocky,  and  much  obstructed  by  bushes  and 
fallen  timber ;  crossed  the  stream  by  a  steep  descent  and 
ascent « 2J 

Here  left  the  animals,  it  being  impossible  for  them  to  pro- 
ceed further ;  proceeded  on  foot,  until  the  barometer  proved 
the  raviue  impracticable  for  a  railway  ;  turned  back  on  our 
trail,  and  encamped  one  mile  above  camp  of  yesterday ;  good 
grass  and  wood 7 

14 

October  1. — On  the  old  trail  to  the  main  camp  below  Forks 

Methow 10 

October  2. — ^Followed  our  former  trail  to  where  we  entered 
the  valley  on  the  29th  September 2f 

Kept  the  river  valley,  crossing  two  small  rivulets;  during 
this  time  passed  from  high  to  low  terraces ;  the  low  ground 
often  boggy 2J 

Left  the  valley,  and  travelled  over  a  quite  high  and  rolling 
country,  destitute  of  timber,  but  with  good  bunch-grass ;  de- 
scended into  the  valley  of  Methow,  and  crossed  the  stream. ,     2 

Passed  over  a  high  spur,  and  down  into  the  river-bottom  : 
crossed  in  the  same  way  other  spurs,  some  quite  high  ana 
steep ;  camped  in  a  small  pocket ;  good  wood  and  grass 5J 

—  m 

October  3. — To  camp  of  September  21 ;  the  trail  leads  over 
a  mountain  spur,  and  crosses  the  river f 

Pass  under  a  higfe  hill,  and  over  a  steep  hill-side,  and  cross 
a  bold  stream -w 2 

Leaves  the  valley,  and  passes  over  a  very  high  and  rolling 
country,  destitute  of  timber,  until  it  re-enters  the  Methow 
valley 4} 

Keeps  the  valley,  passing  over  tome  rough  spurs,  and 
reaches  Columbia 2J 

Follows  our  old  trail  to  camp  of  September  27th 4J 

13i 

October  4. — To  camp  on  Okanagan  river;  followed  our  trail 

of  September  30th  as  far  as  the  crossing;  then  continued  a 
quarter  of  a  mile  on  the  right  bank,  instead  of  coming  to  the 

left '. 4} 

October  5. — Followed  the  level  Okanagan  valley ;  crossed 
the  river 2J 
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Left  river  valley,  and  followed  an  ascending  lateral  valley ; 
came  opposite  to  a  small  lake  on  the  right  of  the  trail 5i 

Passea  another  lake  one  mile  long,  with  rough,  high  banks, 
on  left  of  trail 1 

Reached  a  small  spring  branch,  with  good  water 2 J    • 

Passed  summit  of  lateral  valley,  and  descended  by  a  trail, 
quite  steep  in  places,  to  the  Okanagan  valley;  camped  in  the 
bottom ;  grass  and  wood  good 3J 

12i 

October  6. — ^Followed  the  Okanagan  valley ;  crossed  the 

river ;  crossed  a  bold  creek  coming  in  from  the  west;  crossed 
another  fine  creek  on  the  same  side ;  camped  on  the  river  bank ; 
grass  good ;  wood  not  plenty.  The  trail  generally  good  to- 
day, though  sometimes  passing  over  spurs  and  high  rolling 
Elateaux ;  grass  generally  good  in  the  valley ;  no  large  tim- 
er  -.  6i 

October  7. — ^Ascend  a  high  plateau ;  follow  it  for  some  dis- 
tance ;  descend  and  cross  a  fine  creek 31 

Keep  the  level,  open  bottom,  and  cross  the  river 2 

Follow  the  lower  terrace ;  cross  there  small  creeks,  and 
camp  on  river  bank;  grass  good;  wood  indifferent;  good 
travelling  to-day 10 

161 

October  8. — ^FoUow  the  valley,  passing  under  a  high,  steep 

mountain;  reach  Indian  village  at  the  forks 2 

Crossed  the  east  fork i 

Follow  the  right  bank,  changing  fi-om  terrace  to  terrace ; 
trail  always  good ;  camp  on  river  bank,  crossing  a  small 
stream  at  camp ;  grass  fair  and  wood  good 12f 

October  9. — ^Pass  over  a  broad,  level  plateau  to  a  rocky  spur     3  J 

From  the  spur,  by  passing  through  a  marsh,  again  follow 
^  level  terrace ;  pass  under  a  high,  gravelly  hill,  and  cross  the 
liver 3f 

Follow  the  stony  bed  and  recross,  passing  between  high. 
Huff  points  of  rock li 

Pass  over  a  very  rough  and  high  country ;  camp  on  the 
edge  of  a  marshy  shore,  among  me  rocks ;  grass  good  and 
Vood  abundant - 3  • 

—  iij 

October  10. — To  Great  lake  and  back  to  camp  of  yester- 
day ;  there  being  no  valley,  the  trail  passes  sometimes  through 
tnarshes,  sometimes  over  mountains,  nigh  rolling  terraces,  &c. ; 
Dever  very  rocky ;  open  timber  oij  the  mountains 26 

October  11. — Turned  back  on  trail  of  9th  to  first  crossing  of 
river : 4J 

Instead  of  crossing  the  second  timei  kept  on  left  bank,  pass- 
ing over  rolling  country 6J 

Lett  main  valley  and  followed  an  elevated  lateral  valley ; 
t^entered  the  main  valley  ;  passed  some  small  lakes  in  the 
Lateral  valley,  and  crossed  a  creek , •••••    H 
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Followed  down  the  main  valley  ;  camped  on  lake  shore ; 

srass  good ;  wood  indifferent ;  trail  very  good  to-day If 

16J 

October  12. — To  camp  Kah-loo-sheep ;  followed  the  edge  of 
the  lake;  trail  generally  very  good •. 3| 

Crossed  a  high  ridge  into  the  valley  of  a  small  stream ; 
ascend  this  valley  to  near  camp,  then  pass  over  very  rolling 
and  terraced  country ;  recross  the  same  stream,  and  camp 
upon  it ;  grass  and  wood  good  ;  trail  has  ascended  gradually 
to  a  very  high  elevation Sf 

—  n 

October  13. — Pass  over  a  high,  rolling  country ;  patches  of 
larch  timber  here  and  there ;  cross  a  summit  and  a  small 
stream  ;  descend  into  the  valley  of  the  Siyakan 7j- 

Ascend  a  high  and  steep  hill ;  pass  along  a  high  plateau  ; 
cross  two  small  branches ;  descend  into  the  valley  of  the  Si- 
yakan, and  cross  it  near  its  mouth *. * .     4} 

Follow  the  lower  terrace  of  the  Nehoialpitkwu,  passing 
through  open  woods ;  cross  that  stream  and  camp  on  the  left 
bank ;  grass  and  wood  good  ;  with  the  exception  of  a  few 

steep  hills,  the  travelling  to-day  was  excellent 1 J 

13 

October  14. — Trail  generally  keeps  the  valley ;  occasionally 
passes  over  high  spurs  and  plateaux ;  woods  open ;  cross  ih^ 
river  four  times ;  cross  two  small  branches  on  the  right  bank 
and  four  on  the  left;  camp  on  the  river  bank,  with  good  grass; 
trail  good ., 17j 

October  15.— Trail  and  country  like  those  of  yesterday — not 
quite  so  good ;  crossed  the  river  twice ;  camp  on  a  high  bank ; 
grass  pretty  good 15J 

October  16. — The  valley  being  very  narrow  and  thickly 
wooded  to-day,  the  trail  is  worse.  It  passes  over  several  high 
and  stony  spurs ;  follows  the  bed  of  the  stream  in  places ;  crosses 
the  river  four  times  ;  camp  in  a  low  bottom  surrounded  by 
mountains ;  grass  poor ;  trail  bad 17J- 

October  17. — Camp  opposite  Colville.  Trail  passes  over 
one  high,  steep  ridge,  then  over  a  high,  rolling,  and  timbered 
country,  to  the  Columbia;  cross  tne  Nehoialpitkwu  once; 
trail  better  than  yesterday;  scarcely  any  grass  to  be  found. .  11 J 

October  18. — Crossed  the  Columbia  with  all  our  animals 
and  baggage  in  perfect  safety ;  camped  on  a  level  plateau, 
half  a  mile  above  the  crossing ;  good  grass  and  wood 1 

October  22. — To  camp  Schlowskan.    Left  Columbia  valley 
behind  Fort  Colville ;  ascended  the  valley  of  Mill  creek ;  fol-/ 
lowed  that  valley ;  crossed  the  main  creek  twice,  by  deep 
fords ;  crossed  and  camped  upon *a  Ijarge  branch ;  camp  in  the 
open  woods,  with  fair  grass ;  trail  excellent 14 J 

October  23. — To  camp  Kitsemawhep.  Keep  to  the  valley ; 
the  trail  crosses  some  low  spurs,  and  is  m  places  rather  boggy ; 
on  the  whole,  it  is  good.  Crossed  one  very  bad  branch  atout 
a  mile  before  reaching  camp  •,  lep^^d  ^w  old  bridge  for  the 
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pack-animals ;  camped  on  the  main  stream,  which  is  narrow 
and  swimming  ;  crossed  the  packs  in  a  canoe  ;  "  swam  "  the 
animals 13J 

October  24. — To  camp  Loichin.  Heavy  snow-storm  during 
the  last  night  and  this  day ;  kept  the  open,  boggy  valley  for 
one  and  a  half  mile,  then  entered  the  open  pine  woods,  and 
passed  over  rolling  country ;  camped  on  the  edge  of  a  small 
>pen  valley ;  animals  suffered  for  want  of  grass,  it  being  cov- 
ered with  snow  ;  no  water  ;  used  melted  snow 8J 

October  25. — To  Chunakane  Mission.  Passed  through  a 
rolling  country,  covered  with  open  pines,  for  nine  miles ;  then 
entered  the  open  and  level  valley  of  the  Chunakane,  and  fol- 
lowed it  down  to  the  Old  Mission ;  trail  excellent.  Animals 
here  picked  a  little  grass.  Crossed  several  small  streams  to- 
day   14| 

October  26. — To  camp  Helse-de-lite.  Passed  through 
rolling  country,  covered  with  open  pine  woods;  crossed  the 
Spokane  river  by  a  good  but  winding  ford 6 

Ascended  from  the  valley  by  a  ravine,  and  came  out  upon 
the  Spokane  plain ;  fiist  two  miles  through  open  pine ;  the 
rest  over  an  open,  rolling  country;  passed  one  small  lake,  on 
left  of  trail ;  camp  in  a  deep  and  narrow  valley^  with  good 
grass  on  the  plateau 6 

11 

October  30. — To  Sul-ilt-kwu.    Ascended  from  the  valley  of 

our  camp  to  the  plateau.  Pass  over  a  high  rolling  country, 
"^th  occasional  ravines  and  narrow  strips  of  pine  timber. 

Cross  avery  deep  and  boggy  stream 6J 

Travel  over  perfectly  open  and  slightly  rolling  country; 
pass  over  a  rocky  ridge  near  camp;  camp  on  a  small  running 
stream,  with  good  grass  and  poor  wood 2J 

8 

November  1. — To  camp  Sin-sic-hon-iltn.    Passing  over  an 

undulating  country?  covered  with  good  grass,  and  broken  by 
long,  swelling  ridges.  In  places  the  ground  is  covered  with 
lava;  and  many  small,  circular  ponds  occur.    Pass  by  along 

lake 2J 

.  Country  as  before,  without  the  ponds;  camp  on  a  small 
stream;  good  grass  in  the  vicinity;  good  fire- wood;  trail 
very  excellent 6f 

H 

November  2. — To  camp  St-kahp.  Travelled  over  smooth 
country,  between  long,  high,  and  smooth  hills ;  passed  by  a 
small  lake;  crossed  a  small  running  stream,  and  a  short 
stretch  of  rocky,  broken  country 4i 

Again  over  gently  undulating  country,  and  into  a  broad  val- 
ley, in  which  are  several  small  lakes Si 

Over  a  very  broken  country,  winding  around  among  pro- 
jecting masses  of  basalt,  to  a  long  lake  to  right  of  trail If 

Trail  passes  near  margin  of  the  lake ;  crosses  the  stream 
issuing  from  it;  follows  the  rocky  cafion  in  which  the  stream 
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runs,  and  over  a  broken  country  to  the  stream  on  which  we 
encamped.  Water  and  grass  good;  wood  abundant  for 
camping  p urposes 9J 

November  3.— To  camp  Che-ra-kwa.  Trail  passes  over  a 
Very  barren  and  broken  country;  much  outcropping  lava  and 
fragments  of  lava.     Passes  by  one  small  pond 6 

Over  a  gently  undulating  country,  broken  by  gently  swell- 
ing "ridges,  and  covered  with  bunch-grass  and  sage  bushes. 
No  timber  whatever;  descend  into  the  deep  valley  of  the 
Cherakwa 6} 

Passes  down  this  valley,  which  is  bounded  by  very  steep  walls 
of  basalt.  The  trail  occasionally  passes  over  rocky  points. 
Crossed  the  stream,  and  camped  in  a  small  pocket,  with  good 
grass  on  the  hills.     Dead  bushes  the  only  fuel 6 

November  4. — To  camp  on  Lewis's  fork,  or  Snake  river.  A 
short  distance  below  camp  left  ihe  valley  of  Cherakwa; 
crossed  a  high,  rocky  spur,  and  re-entered  the  valley.  Soon 
left  it  and  followed  a  high  plateau,  occasionally  crossing 
rocky  spurs;  crossed  Cherakwa;  in  the  Peluse  valley; 
crossed  Peluse 5 

Lett  valley  of  Peluse,  here  wide  and  barren,  and  destitute 
of  timber.  Passed  over  a  very  high  and  broken  country, 
mostly  covered  with  lava.  Grass  occasionally  on  the  hill- 
sides. Descended  into  valley  of  Peluse  by  a  very  steep  and 
long  descent 9 

Followed  valley  of  Peluse;  crossed  that  stream,  which  is 
fringed  with  small  timber,  and  has  but  UtUe  grass.  Arrived 
at  the  Snake  river  a  short  distance  below  the  mouth  of  Pe- 
luse. The  animals  swam  over;  the  packs,  &c.,  carried 
over  in  canoes ;  everything  crossed  in  safety.  Camped  pn 
the  barren  bank  of  the  river^     (Jood  bunch-grass  on  the  hills ; 

used  drift-wood  for  fuel;  no  other  to  be  had 4^....     2f 

161 

November  6. — To  camp  on  the  Touchet.  Ascended  the 
high  plateau  bordering  Snake  river ;  pass  over  a  country  made 
up  of  a  mass  of  rounded  hills;  finally  arrived  in  a  broad, 
smooth  valley,  without  water;  thence  into  the  fine  valley  of 
the  Touchet.  Camped  upon  the  stream ;  trail  capital ;  ex- 
cellent grass,  soil  and  wood;  no  water  from  camp  to  camp.  21 

November  6. — To  camp  at  Whitman's  Mission.  Crossed 
the  Touchet  near  camp ;  passed  over  a  country  similar  to  that 
of  yesterday;  came  mto  the  valley  of  the  "Dry  Fork"  of 
Wallah- Wallah;  soil  and  grass  excellent  in  the  valley;  no 
runni ng  water 9} 

Followed  this  valley. 3i 

Left  the  valley,  and  passed  over  country  similar  to  that 
between  Touchet  and  Dnr  fork ;  cross  one  small  spring  branch ; 
reach  valley  of  Wallah- Wallah  river .••••...•««..•    4J 
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Cross  obliquely  the  valley  of  the  Wallah-Wallah,  crossing 
three  small  creeks;  camp  near  Whitman's  Old  Mission;  grass 
good , 1 

19i 

November  7. — ^Follow  valley  of  Wallah- Wallah  on  right 

bank,  crossing  the  branch  on  which  we  encamped  a  few 
hundred  yards  after  starting.     Trail  good,  and  generally  level 

to  crossmg  of  Too-she 9f 

Trail  now  passes  over  sand-hills;  often  leaves  the  valley 
for  a  time,  and  is  generally  heavy;  little  or  no  grass  in  the 
valley;  cross  the  Wallah- Wallah  twice;  camped  two  miles 
from  Fort  Wallah- Wallah;  grass  very  poor;  wood  scarce..     8f 

18J 

November  8. — ^Followed  valley  of  Wallah- Wallah  to  the 

fort;  trail  in  deep  sand ;  no  grass  or  timber;  cross  the  stream 

twice.. 2 

On  leaving  the  tort  crossed  the  Wallah- Wallah ;  passed 
over  a  high  and  rockv  spur ;  followed  a  cailon,  and  by  a  steep, 
rocky  ascent,  gained  the  valley  of  the  Columbia.  Followed 
a  level  sandy  terrace,  with  out  a  few  occasional  bushes. 
Camped  on  the  river  bank,  with  but  little  wood  and  grass; 
plenty  of  sage 10 

12 

November  9. — ^Followed   the    sandy  river-bottom.     Trail 

sometimes  passes  over  or  at  the  base  of  rocky  spurs,  which 
run  out  to  the  river 6 

Leave  the  river-bottom  and  ascend  a  Wgh,  sandy  and 
barren  plateau.  Travel  over  this  behind  the  ridge  border- 
ing the  rivef - 8 

Descend  into  river-bottom,  which  is  here  very  sandy,  and 
destitute  of  grass.  Cross  the  Umatilla  at  its  mouth;  cross- 
ing good rj 

Continue  on  the  river-bottom  and  camp.  The  animals 
here  managed  to  pick  up  a  few  blades  of  grass.  No  tim- 
ber; a  single  piece  of  (frift-wood  had  to  serve  for  fuel  for 
the  whole  party ^ i 

16i 

November  10. — Trail  follows  the  river-bottom,  and  gener- 
ally keeping  close  to  the  bank;  on  one  occasion  leaving  it 

for  about  six  miles  to  cut  oflF  a  bend.  There  is  nq  grass 
in  this  day's  march.  The  whole  country  is  a  desert  of 
loose  sand,  with  a  few  sage  bushes.  A  high  wind,  blowing 
in  our  faces,  caused  great  suflfering  to  the  command  from  the 
clouds  of  sand.  Camped  near  river  bank,  in  a  cluster  of 
low  bushes.  Little  or  no  fuel  of  any  kind.  Sage  and  cuckle 
burrs  were  the  principal  food  of  the  animals 14|.- 

November  11. — Country  like  that  of  yesterday,  and  sand 
equally  disagreeable.     Crossed  Willow  creek  (Hokespan)..  11 

Ascended  from  its  valley  by  a  steep  slope;  passed  over  a 
high  plateau,  and  soon  descended  again  mto  the  river-bot- 
26 
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torn,  which  was  like  that  of  yesterday.  Camp  in  the  sand- 
hills; a  little  very  poor  grass  on  a  low  flat.  A  few  small 
whortleberries 4 

15 

Nacember  12. — Travelled  among  sand-hills 6 

Passed  along  the  base  of  high  basaltic  cliffs ;  trail  some- 
times rocky,  at  others  sandy ;  then  ascended  a  high,  narrow 
plateau,  on  which  is  good  bunch  grass.     Descended  into  a 

small  ravine,  and  camped  on  the  river  bank.  Grass  on  the 
hills.     A  little  drift-wood  supplied  us  with  fuel 3f 

9| 

November  13. — Crossed  a  steep,  rocky  point,  and  then  fol- 
lowed among  the  sand-hills,  occasionally  passing  over  or  at 

the  base  of  basaltic  spurs  and  cliffs 8 

Pass  a  very  bad,  rocky  spur,  and  then  over  the  stony 

beach 1 

Among  sand-hills  again 1 

Rose  to  a  high,  narrow  plateau,  with  bunch  grass;  de- 
scended into  the  narrow  and  deep  ravine  of  the  Mahah, 
(John  Day's  river,)  and  crossed;  baa  descent  into  the  river. .     SJ 

Crossed  very  high  sand-hills,  and  re-entered  Columbia 
bottom,  which  is  of  the  usual  sandy  nature.  Camped  in  a 
thicket  of  willows.  Grass  on  the  hill-sides.  Willows  for 
fuel If 

15 

November  14. — Trail    passes    over    sandy  bottom;    then 

crosses  a  very  bad,  rocky  point,  some  three-quarters  of  a 
mile  in  length.  The  trail  is  here  narrow  and  somewhat 
dangerous  in  places 1 J 

Descended  into  river-bottom,  which  we  kept  as  far  as 
ithe  Des  Chutes,  passing  over  two  rocky  points  not  quite 
so  bad  as  the  first.  Struck  the  emigrant  road  about  three 
miles  before  reaching  the  Des  Chutes.  Crossed  the  De's 
Chutes,  ferrying  the  baggage  ;  crossing  bad 6i 

Ascended  from  the  Des  Chutes  valley  by  a  long  and  steep 
ascent;  followed  the  undulating  plateau;  then  by  a  still 
fi^leeper  ascent  gained  a  very  high  level ;  followed  this  upper 
plateau,  and  descended,  by  a  very  long  and  gradual  slope, 
into  the  valley  of  Olney's  creek.  No  timber  whatever  on 
these  plateaux,  but  good  bunch  grass.  Camped  on  the 
creek;  good  water  and  grass,  but  no  wood.  Used  the  "bo is 
de  vache"  for  fuel 3i 

11 

November  16. — Followed  down  the  valley  and  crossed  the 

creek ^ 

Left  the  creek  and  followed  a  smooth,  ascending  ravine; 
crossed  a  summit  and  reached  the  valley  of  another  branch 
of  Olney's  creek;   descended  valley  of  the  main  creek  to 

the  Columbia 6f 

Followed  Columbia  valley  to  Fort  Dalles.     Trail  excel-     • 
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lent.     Camped  near  a  small  spring,  with  good  bunch  grass 

on  the  hills 3i 

H 

Total  distance  travelled  northward  and  back  to  Fort  Dalles. . .  1,051^ 

I  will  here  add,  that  the  above  itinerary  only  embraces  the  tract  of 
country  passed  over  by  the  main  party  and  detached  parties  under 
your  immediate  command. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

J.  F.  MINTER, 


Captain  G.  B.  McClellan, 

Commanding  ExpeditioUi  ^. 


Asiistant  Engineer. 


GENERAL  CLDiATOLOGT. 


36.  Report  of  Lieutenant  8.  Mowry^  United  States  army^  to  Captain  George 
B.  McClellan^  corps  of  engineers^  of  the  meteorology  of  the  Cascades. 

Oltmpia,  Washington  Territory, 

February  10,  1864. 

Sib  :  In  compliance  with  your  instructions,  1  have  the  honor  to 
submit  the  foUowing  report  of  the  meteorological  observations,  taken 
under  my  directions,  for  the  western  division  of  the  North  Pacific  Rail- 
road Exploring  Expedition;  and  also,  herewith,  the  observations  tabu- 
lated according  to  the  form  established  by  the  Smithsonian  Institute. 

The  meteorological  observations  commenced  July  2d,  and  con- 
tinued, with  an  interruption  of  a  few  days  only,  from  July  17th  to  July 
21st,  until  November,  embracing  a  period  of  nearly  five  months,  and 
the  entire  country  fix)m  Fort  Vancouver,  Washington  Territory,  to  Fort 
Colville,  Washington  Territory,  north  of  the  Columbia,  and  the  return 
through  the  same  distance  south  of  the  Columbia,  including  the  coun- 
tiy  east  and  west  of  the  Cascade  range,  and  at  one  point  approaching 
within  two  hundred  miles  of  the  Rocky  mountains ;  at  only  two  points 
were  the  observations  continued  for  a  sufficient  time  to  form  a  correct 
estimate  of  the  cUmate  at  the  season  of  the  year  in  which  they  were 
taken — at  the  camp  on  the  Nenoss  river,  and  in  the  valley  of  the  Yakima. 
The  thermometer  for  the  month  of  July  indicates  a  temperature 
ranging— 

From  44°  to  66°  at  sunrise. 

From  66    to  74    at  9  a.  m. 

From  78    to  94    at  3  p.  m. 

From  69    to  83    at  9  p.  m. 
jyeather  clear  and  pleasant;  general  direction  of  wind  northwest; 
no  rain. 
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For  the  month  ol  August — 

Fr«m  48®  to  64®  at  sunrise. 
From  68    to  76    at  9  a.  m. 
From  71    to  88    at  3  p.  m. 
From  62    to  79    at  9  p.  m. 
Weather  generally  fair;  general  durection  of  wind  south  and  south- 
west ;  rain  on  7th,  8th,  and  9th  instant. 

For  the  month  of  September — 

From  42®  to  68®  at  sunrise. 
From  61  to  73  at  9  a.  m. 
From  68  to  84  at  3  p.  m. 
From  60  to  73  at  9  p.  m. 
Weather  imsettled;  wind,  general  direction  south  and  west;  rain 
feU  on  1st,  2d,  13th,  16th,  16th,  23d  and  24th  instant. 

For  the  month  of  October— 

From  10®  to  69®  at  sunrise. 
From  47  to  67  at  9  a.  m. 
From  61  to  83  at  3  p.  m. 
From  41    to  70    at  9  p.  m. 

Weather  cloudy;  wind  south  and  southwest;  rain  fell  on  the  14tb, 
16th,  16th,  17th  and  30th  instant;  snow  fell  on  the  night  of  the  23d 
and  morning  of  24th. 

It  will  be  observed,  from  the  statement  and  from  the  tables,  that  the 
disproportion  between  the  temperature  at  sunrise  and  midday  is  very 
great — a  peculiarity  of  the  climate  noted  in  Greenhow's  history  of  the 
northwest  coast,  and  I  believe  by  other  authorities.  The  rise  in  the 
thermometer  from  sunrise  to  11  o'clock  was  in  many  instances  noted 
to  be  as  high  as  16^,  and  during  the  hottest  days  experienced  late  in 
August,  at  sunrise  the  thermometer  stood  as  low  as  40® 

I  have  no  recollection  of  a  single  day  on  which  a  fire  was  uncomforta- 
ble during  the  time  just  preceding  and  succeeding  sunrise. 

The  heat  was  not  generally  oppressive,  except  m  the  sun,  throughout 
the  march.    Rain  feU  on  the  occasions  noted  above. 

At  Chequoss,  on  the  sunmiit  of  the  Cascade  range,  August  9th,  there 
was  a  severe  storm,  lasting  but  a  few  moments  however,  of  mingled 
hail  and  rain,  accompanied  oy  a  strong  gale  from  the  southwest. 

During  this  day  the  thermometer  indicated  a  temperature  below  the 
freezing  point,  and  ice  formed  to  the  thickness  of  half  an  inch.  At  the 
same  time  and  place  strawberries  were  growing  in  great  luxuriance 
and  abundEuice — an  anomaly  agreeable  in  itself,  and  worthy  of  men- 
tion. 

The  Indians,  who  resort  to  this  place  annually  for  berries,  informed 
me  that  the  weather  was  usually  as  we  found  it  there  ;  and  they  were 
well  provided  with  blankets  for  protection  agamst  the  cold.  From  the 
same  source  I  gathered  the  information  that  the  snow  falls  here  as  early 
as  November,  and  during  the  winter  covered  the  trees. 

On  leaving  the  low  prairie  lands  back  of  Vancouver,  and  gradually 

penetrating  the  range  of  mountains,  the  atmosphere,  clear  below,  be* 

ame  smoky.    T\ua  api^eaxMic^  cou>jiL\i^dLx3c£QKv%^^    tbe  country  in  the 
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vicinity  of  the  mountains.    It  is  believed  to  be  caused  chiefly  by  the 
immense  fires  which,  from  time  to  time,  are  kindled  in  the  forests  bj . 
the  Indians,  and  which  lay  waste  large  sections  of  country.    For  scores 
of  miles  we  marched  through  a  country  entirely  devastated  by  this  ele- 
ment. 

The  change  of  temperature  from  a  high  point  to  a  low  one,  as  we 
ascended  the  mountains,  its  remaining  at  nearly  a  fixed  point  while 
traversing  the  summit,  and  the  gradual  increase  as  we  descended  into 
the  valleys,  will  be  noticed  by  referring  to  the  tables. 

The  expedition  remained  in  camp  in  the  valley  of  the  Nenoss  river 
two  weeks.  At  this  point  the  thermometer  ranges  higher  than  at  any 
other.  The  highest  temperature  indicated  was  on  the  24th  of  August, 
at  3  p.  m.,  100^  in  the  shade ;  but  during  the  last  week  in  August  the 
average  temperature  at  meridian  was  above  90® — at  sunrise  it  reached 
60®.  The  valley  of  the  Nenoss  is  almost  one  thousand  feet  above  the 
sea  level.  An  extmct  from  my  meteorological  journal  for  one  day  de^ 
scribes  the  appearance  of  the  cloudy  and  the  general  character  of  the 
weather  throughout  the  month. 

Augmt  26.— Sun  rose  clear  and  brilliant ;  no  dew ;  air  hot  and  dry  at 
8  a.  m. ;  no  breeze  until  9  a.  m.  From  9  a.  m.  light  cinus  and  cino- 
stratus  clouds  visible,  rising  in  southern  and  western  horizon,  grad- 
ually becoming  cumulus  p.  m.  Sky  one-third  cloudv  at  4  p.  m.  The 
last  three  days  would  have  been  su&cating  by  heat  had  it  not  been  for 
a  gentle  breeze,  and  clouds  at  intervals  obscuring  the  sun.  The  ther- 
mometer near  a  cool  running  stream,  and  in  the  shade,  ranges  from 
90®  to  100®.  Strong  breeze  from  northwest  at  9  p.  m.  Comet  visible 
fi-om  six  and  a  half  to  seven  thirty-eight  p.  m. ;  brilliant  near  the  hori- 
zon, and  emitting  luminous  particles  from  the  nucleus,  or  from  the 
tail  near  the  nucleus.  That  there  should  be  no  possibility  of  mistake 
about  this  last  phenomenon,  I  called  others  to  observe  it,  and  for  sev- 
eral minutes  luminous  particles  were  distinctly  seen  thrown  out,  like 
sparks  from  heated  iron  under  the  hammer,  taking  no  regular  course, 
and  expiring  a  short  distance  firom  the  nucleus  or  tail 

From  the  camp  on  the  Nenoss  river  the  expedition  moved  to  the 
valley  of  the  Yakima,  about  twenty  miles  to  the  north  and  east,  where 
we  remained  in  camp  about  three  weeks.  The  temperature  here 
was  much  lower  than  at  Nenoss.  From  the  1st  to  the  19th  of  Sep- 
tember, the  thermometer  at  noon  seldom  indicated  a  higher  tempera- 
ture than  70®  to  80®.  Some  rain  fell  early  in  the  month ;  the  weather 
was  threatening,  and  the  barometer  unsettled  in  its  indications  for  sev- 
eral days  preceding  and  succeeding  the  10th.  I  am  informed  by  the 
Indians,  and  also  by  the  reverend  father  of  the  Yakima  mission,  that  the 
snow  in  the  winter  falls  in  these  valleys  to  a  depth  of  from  six  to  ten 
feet,  rendering  them  wholly  uninhabitable,  except  near  the  mouth  of  the 
Yakima  and  the  approaches  to  the  Columbia  river. 

The  expedition  reached  Fort  Okanagan  September  27th,  and  here 
again  for  a  few  days  the  heat  was  intense.  The  temperature  of  the 
water  of  the  Columbia  was  above  62^^  and  of  the  Okanagan  much 
higher. 

Proceeding  up  the  Methow  river,  and  attaining  a  latitude  above 
48®,  and  a  point  elevated  some  two  thousand  feet  above  the  sea^  we 
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again,  only  three  days  after  leaving  Okanagan,  found  a  temperature 
below  freezing  at  sunrise,  and  scarcely  reaching  50®  at  meridian. 

While  ascending  the  Okanagan  river,  early  in  October,  the  tempera- 
ture, after  the  first  chill  of  morning  had  passed,  was  much  the  most 
agreeable  we  experienced,  although  it  was  late  in  the  season,  and  the 
latitude  nearly  49®.  This  continued,  with  slight  exceptions,  during  our 
descent  of  the  valley  of  Colville  river,  and  durmg  the  first  of  our  stay  at 
Fort  Colville.  The  mornings,  however,  were,  with  scarcely  an  excep- 
tion, cold  and  raw ;  ice  formed  in  the  buckets,  and  heavy  frosts  were 
visible. 

The  lowest  temperature  indicated  by  the  thermometer,  during  the 
march,  was  on  the  23d  of  October,  8^  half  an  hour  before  sunrise,  1(P 
at  sunrise.  During  the  preceding  day  the  thermometer  read  below 
32®.  The  frost  on  that  day  was  the  heaviest  I  have  ever  seen ;  it  re- 
mained distinctly  visible  until  nearly  noon  ;  snow  fell  on  the  night  of 
the  23d  and  morning  of  the  24th  to  the  depth  of  six  inches,  the  only 
snow  observed  throughout  the  march.  It  was  succeeded  by  a  rain  and 
thaw,  which  removed  every  vestige  of  it  in  a  few  days.  The  valley 
back  of  Colville  is  well  settled,  and  the  inhabitants  assured  me  that  it 
was  unusual  to  have  snow  so  early. 

SevefiB  fi-ost  attended  us  from  this  time,  with  few  exceptions,  until  oar 
arrival  at  th^  Cascades  of  the  Columbia.  After  leaving  Wallaii- Wallah 
we  had  one  or  two  showers  of  rain,  but  none  of  long  continuance  until 
the  expedition  reached  the  cascades.  I  learned  fi"om  the  Indians,  and 
old  residents  of  the  upper  portion  of  the  Territory,  that  but  little  rain 
falls  above  latitude  46®. 

Thunder  and  lightning,  a  phenomenon  of  rare  occurrence  in  this 
climate,  were  observed  only  two  or  three  times.  It  is  worthy  of  remark 
that  the  Indians  assert  thunder  and  hghtning  to  have  been  introduced 
by  the  whites. 

Aurora  Borealis  was  faintly  observed  on  two  occasions— on  Septem- 
ber 1st,  and  during  the  night  of  the  27th  of  the  same  month.  I  extract 
from  my  ioumal  the  notes  made  on  the  latter  date. 

September  27,  1853. — Aurora  Borealis  was  observed,  commencing 
about  7  p.  m.,  in  the  north  horizon.  The  phenomenon  first  exhibited 
Was  that  of  rays  of  light,  commonly  called  "  needles,"  shooting  up, 
distances  varying  from  8°  to  16°,  alternately  brightening  and  darken- 
ing. This  appearance  gradally  extended  towards  the  east,  until  it  was 
exhibited  throughout  the  horizon  from  north  to  north  by  east.  The  light 
gradually  diminished  in  brightness,  and  when  nearly  blended  with  the 
general  color  of  the  horizon,  (purple  gray,)  it  took  the  form  of  an  arch, 
with  a  rise  of  about  7°  and  span  of  40°.  This  arch  gradually  dilated 
in  length  and  height  until  it  became  almost  90°  in  leneth  and  from  15° 
to  18°  high. 

During  the  earlier  part  of  the  time  the  arch  was  visible,  the  horizon 
enclosed  within  it  was  perfectly  dark,  and  the  aurora  increased  in 
brilliancy,  until  it  became  beautifully  distinct  and  finely  marked. 

As  the  arch  eradually  assumed  its  greatest  size,  the  same  phenomenon 
first  observed  became  a^fain  visible,  and  within  the  arch  strong  flashes 
of  light,  some  needle-like  in  shape,  others  broader  and  less  fine,  but 
gradually  converging  to  a  "pomx.  >3ki\>SL  xJoe^  Tft^sSasid  thjOT  greatest  alti- 
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tude,  then  falling  until  they  became  nearly  indistinct,  and  again  reviving 
in  their  original  brilliancy. 

This  commenced  in  the  eastern  point  of  the  arch,  or  was  just  ob- 
served there,  and  extended  itself  over  the  whole  enclosed  horizon. 
Outside  of  the  arch,  at  its  northern  extremity,  bright  flashes  of  light 
were  thrown  up,  resembling  in  every  respect  those  observed  within. 

During  the  continuance  of  this  arch  tne  "needles"  of  light  did  not 
attain  a  greater  height  than  12°.  About  11  p.  m.  the  arch  had  disap- 
peared, and  given  place  to  an  appearance  of  similar  nature  to  the  first 
observed,  but  on  a  much  grander  and  more  beautifiil  scale.  Narrow 
streams  of  light,  exceedingly  brilliant,  shot  up  from  the  horizon  to  the 
zenith,  distinctly  marked  and  separated  from  each  other  by  dark 
shadows  intervening. 

This  light  had  a  waving,  tremulous  motion ;  the  shadows,  moving 
witlithe  light,  gave  an  appearance  of  panoramic  views  passingfrom  left 
to  right.  This  last  phenomenon  was  one  of  exquisite  beauty.  The  mov- 
ing of  the  light,  its  alternate  darkening,  and  again  becoming  brilliant, 
and  the  flashes,  shooting  far  up  into  the  heavens,  gave  a  phantasmic 
character  to  the  scenes  entirely  inappreciable  to  one  not  a  witness  of  it. 

Observations  were  made  on  shootmg  stars,  meteors,  and  other  pheno- 
mena of  like  nature.  The  results  are  given  below,  taken  from  my 
journal : 

August  7,  1863. — Observed  several  shooting  stars ;  one  passing  from 
the  northern  sky,  about  46°  above  the  horizon,  in  a  westerly  direction ; 
one  passing  over  an  arc  of  16°  in  a  direction  diagonal  to  the  first.  A 
brilliant  meteor,  from  just  below  the  zenith,  passed  over  about  25°  in 
a  direction  north  of  west ;  others  not  distinctly  observed. 

August  9,  1853. — Ten  or  twelve  meteors  of  large  size  were  observed, 
leaving  distinct  and  brilliant  trains  behind  them;  most  of  these  meteors 
originated  in  the  vicinity  of  the  North  star.  The  course  of  the  largest 
and  most  luminous  was  nearly  parallel  to  the  horizon,  occasionally  one 
inclining  slightly  towards  the  zenith.  Four  or  five  brilliant  meteors 
passed  from  northern  to  eastern  sky,  over  arcs  varying  from  10°  to  36°. 
Four  bright  stars  passed  from  the  southern  sky  about  46°  to  the  horizon. 
Two  small  stars  passed  reciprocal^  from  west  to  north  and  from  north 
to  west,  their  traces  crossing  each  other  about  the  middle  of  each;  the 
arc  described  being  about  25°  in  length,  respectively,  beginning  and 
ending  near  the  North  star.  Some  three  or  more  small  shooting  stars 
were  observed  passing  generally  from  the  northern  to  the  western  sky, 
over  arcs  ranging  from  10°  to  40°.  Hours  of  observation  from  9  to 
12  p.  m. 

August  10. — Seven  large  brilliant  meteors  observed  passing  from 
northern  sky,  near  the  North  star,  to  western  sky,  nearly  parallel  to  the 
horizon.  Four  of  nearly  same  size  and  appearance  passed  from  the 
eastern  sky  to  the  horizon.  Several  small  shooting  stars,  forming  a 
cluster,  passed  from  northern  to  eastern  sky  in  a  line  nearly  parallel  to 
the  horizon ;  at  the  same  moment  a  meteor  passed  from  the  north  to  the 
western  sky. 

August  26,  7  p,  m. — A  very  brilliant  and  beautiful  meteor  was  ob- 
served. Wt  appeared  almost  six  inches  in  diameter,  and  was  first  seen 
in  the  eastern  sky,  about  40^  below  the  zenith.    It  moved  in  a  north- 
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erly  direction,  and  gradually  descended  tx)ward8  the  horizon,  with  a 
slow  regular  motion,  occupying  several  seconds  in  its  course,  passing 
over  an  arc  of  about  20°,  and  disappearing  about  25^  above  the  hori- 
zon. Three  distinct  colors  were  displayed  in  its  progress — ^yellow, 
purple  or  reddish,  and  light-blue.  Tne  blue  tint  became  perceptible 
just  below  the  disappearance  of  the  meteor,  and  seemed  to  separate 
from  it,  forming  a  light  cloud  which  slightly  expanded  before  disap- 
pearing. 

Between  7  and  8  p.  m.,  several  shooting  stars  were  noticed — gen- 
eral direction  across  tne  zenith  from  west  to  east,  and  vice  versa.  These 
stars  were  quite  brilliant  but  small,  and  left  distinct  trains  of  luminous 
matter.  At  8.45  p.  m.,  a  brilliant  meteor  passed  in  a  northeast  direc- 
tion, describing  an  arc  of  20°,  beginning  about  40°  above  the  hori- 
zon and  descending;  at  9  p.  m.,  one  from  zeniths-course  south  about 
10°;  at  10  p.  m.,  one  from  zenith,  16°  in  length  to  the  east;  at  12 
p.  m.,  one  from  zenith  towards  east,  arc  of  60**  described,  course  per- 
pendicular to  the  horizon.  This  star  was  very  brilliant.  Of  the  star 
noticed  between  7  and  8  p.  m.  as  leaving  the  zenith,  two  of  the  most 
marked  described  arcs  of  30°  to  35°  in  length. 

September  22,  1853  — A  brilliant  meteor  was  seen  about  9  p.  m.  in 
the  southern  sky.  It  exploded  with  a  noise  resembling  thunder.  Not 
having  seen  it  myself,  I  am  unable  to  describe  it  more  minutely. 

The  general  facts  with  regard  to  the  cUmate,  deduced  from  tnese  ob- 
servations, are:  first,  the  exceeding  dryness  of  the  atmosphere,  the  hy- 
ffrometer  indicating  often  a  difference  of  20°,  and  seldom  less  than  10°, 
between  the  wet  and  dry  bulb ;  second,  great  scarcity  of  rain  during 
the  late  spring,  summer,  and  early  autumn  months,  and  above  the  lat- 
itude of  46°  an  almost  entire  absence  of  rain  throughout  the  year;  third, 
a  great  disproportion  between  the  temperature  of  the  nights  and  days, 
and  a  tendency  to  freezing,  even  in  the  summer  months,  during  the 
hours  just  preceding  dawn. 

The  climate  is,  by  the  united  testimony  of  the  inhabitants,  a  healthy 
one,  but  east  of  the  mountains  certainly  not  favorable  to  agriculture.  In 
this,  however,  nature,  which  does  not  present  incongruities,  has  adapt- 
ed climate  to  country.  Where  theil?  is  no  soil  for  the  labor  of  the  ag- 
riculturist, the  niecessity  for  a  favorable  climate  is  not  apparent. 

As  the  observations  of  this  portion  of  the  expedition,  together  with 
the  others,  are  to  be  placed  in  the  hands  of  a  competent  person,  and  a 
general  report  on  the  meteorology  of  the  Territory  prepared  from  them, 
I  have  confined  myself  to  the  above  statement  of  tacts. 

The  instruments  used  by  the  expedition  were  two  English  barom- 
eters. Green's  hygrometers  and  thermometers.  The  rain-gauge  was 
broken  soon  after  leaving  Fort  Vancouver,  and  from  that  time  no  mea- 
surement of  rain  was  taken.  The  expedition  is  indebted  to  John  B. 
Preston,  esq.,  late  surveyor-general  of  Oregon  Territory,  for  two  French 
barometers.  They  were,  however,  of  little  value,  soon  broken,  and  the 
•observations  made  with  them  do  not  appear  in  the  tables.  The  last 
English  barometer  was  broken  near  Fort  Okana^an,  and  in  place  of  it 
an  aneroid  was  used.  From  my  experience  with  the  latter,  I  have  small 
faith  in  it  as  a  field  instrument.  Its  observations  have  been  ^bulated 
.to  October  26th,  in  oidei  lo  coxmecl  wUh  those  of  the  main  expedition 
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he  east.  From  its  movements,  however,.  I  should  be  afraid  to 
for  their  value.  In  the  general  observations  of  the  expedition  I 
perfect  confidence.  My  assistant,  J.  D.  Biles,  is  a  faithful  and 
te  observer,  and  I  am  indebted  to  him  for  much  valuable  as- 
e.  The  principal  observations  were  taken  by  him  under  my  di- 
is. 

jries  of  observations  were  made  at  Vancouver,  by  my  direction, 
le  standard  barometer,  beginning  July  19th  and  ending  Novem- 
rhe  observer  was  a  man  already  noticed  by  the  Smithsonian  In- 
fer correct  and  accurate  observations,  and  I  believe  the  series 
3y  him  to  be  reliable. 

thermometer,  for  the  month  of  July,  at  Vancouver,  indicates  a 
•ature  ranging —  ^ 

From  60^  to  68°  at  sunrise. 
From  67  to  78  at  9  a.  m. 
From  80  to  90  at  3  p.  m. 
From  71    to  82    at  9  p.  m. 

ither,  fair  and  pleasant;  general  direction  of  wind,  north  and 
est;  no  rain. 

the  month  of  August — 

From  50^  to  60®  at  sunrise. 

From  60    to  70  at  8  a.  m. 

From  74   to  S6  at  3  p.  m. 

From  54    to  71  at  9  p.  m. 

ither,  clear  generally;  general  direction  of  wind,  northwest;  rain 
7lh,  8th,  and  9ih  instant. 

the  month  of  September — 

From  46°  to  58^  at  sunrise. 
From  52  to  69  at  9  a.  m. 
From  60  to  79  at  3  p.  m. 
From  52   to  70    at  9  p.  m. 

Ither,  cloudy ;  general  direction  of  wind,  west;  rain  on  13th,  14th, 
.7th,  20th,  and  21st  instant. 

the  month  of  October — 

From  33^  to  57^  at  sunrise. 
From  49  to  66  at  9  a.  m. 
From  51  to  83  at  3  p.  m. 
From  42   to  69     at  9  p.  m. 

Ither,  cloudy;  general  direction  of  wind,  north  and  northwest; 
11  on  5th,  11th,  13th,  15th,  21st,  24th,  25th,  27lh,  30th,  and  31st 

• 

the  month  of  November — 

From  32®  to  53®  at  sunrise. 

From  36    to  52  at  9  a.  m. 

From  39    to  59  at  3  p.  m. 

From  34    to  56  at  9  p.  m. 
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Weather,  cloudy;  general  direction  of  wind,  south  and  southeast; 
rain  fell  on  13th,  14th,  I7th,  18th,  19th,  20th,  21st,  22d,  23d,  24th, 
25th,  and  26th  instant 

These  observations  present  no  striking  phenomena;  and,  for  particu- 
lars, I  beg  leave  to  refer  to  the  tables,  not  only  in  this  case,  but  through- 
out the  expedition.  The  remarks  daily  are  full  and  accurate,  and  will 
be  a  suflScient  guide  to  any  one  interested  in  the  subject 

In  connexion  with  the  tables,  I  have  the  honor  to  submit  a  list  of  the 
camps,  with  the  temperature  of  the  soil  at  the  surface,  and  also  one 
foot  below  the  surface;  and,  in  addition,  a  list  of  the  streams  crossed 
by  the  expedition  in  its  march,  with  the  temperatures  of  the  streams 
at  th^  time  of  crossing. 

llie  expedition  is  indebted  to  the  Rev.  Mr.  Atkinson,  of  Oregon  city, 
for  a  series  of  meteorological  observations  from  1849  to  1853  ;  to  Dr. 
Steele,  of  the  same  place,  also  for  observations;  to  Mr.  Moore,  of  Lynn 
city,  for  a  copy  of  tnermometrical  observations,  taken  early  in  the  his- 
tory of  Oregon,  after  the  white  settlements  were  made,  and  ori^nally 
published  in  the  "  Oregon  Spectator,"  the  first  newspaper  in  Oregon 
Territory.  These  observations  will  accompany  the  tables,  and  are  of 
great  value  as  afibrding  means  of  comparisons  of  the  climate  during 
different  years. 

I  take  great  pleasure  in  acknowledging  the  personal  courtesy  shown 
me  by  the  above-named  gentlemen,  and  also  by  Amory  Holbrook,  esq., 
who  rendered  me  valuable  assistance  in  my  search  after  old  and  for- 
gotten observations. 

I  am,  captain,  very  respectfully,  your  obedient  servant, 

SYLVESTER  MO  WRY, 
Second  Lieut.  3d  Artillery ,  in  charge  of  Meteorological  Observations. 

Captain  George  B.  McClellan, 

Corps  ofEngrs.f  Chief  of  Exploring  Expedition^  Spc.y  ^. 


Olympia,  Washington  Territory, 

February  6,  1864. 

Sir:  I  have  the  honor  to  submit  herewith  four  profile  maps: 

1st.  A  barometric  profile  of  the  route  pursued  by  the  main  party  of 
the  western  division  of  the  North  Pacific  Railroad  Exploring  Expe- 
dition, under  your  command,  firom  Fort  Vancouver  to  Fort  Colville, 
Washington  Territory. 

2d.  A  barometric  profile  of  the  Snoqualme  Pass,  Cascade  range, 
including  the  vaUey  of  Yakima  river  from  its  mouth. 

3d.  A  barometric  profile  of  the  Nahchess  Pass,  Cascade  range,  in- 
cluding the  Yakima  valley  to  the  mouth  of  the  Nabchess  river,  and  the 
Nahchess  valley. 

4th.  A  barometric  profile  of  the  valley  of  the  Methow  river,  firom 
its  mouth  to  the  junction  of  the  Twitsp  river  with  the  Methow,  of  the 
valley  of  the  Twitsp  to  the  junction  of  the  Nahaieelixon  river  with  the 
Twitsp,  and  of  the  Nahaieelixon  for  a  distance  of  three  and  a  half  milei 
from  its  mouth. 
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The  observations  from  which  the  profile  was  calculated  were  taken 
with  an  English  barometer,  which  was  carefully  compared  with  the 
standard  barometers  for  several  days  before  the  expedition  left  Van- 
couver. The  instrument  was  a  good  one,  and  in  good  order.  The 
observations  were  taken  either  by  myself  or  by  my  assistant,  J.  D. 
Biles,  in  v?hose  accuracy  and  fidelity  I  have  perfect  confidence,  and  I 
believe  them  to  be  reliable. 

The  general  profile,  it  will  be  observed,  terminates  at  Fort  Colville. 
Unfortunately  for  its  continuance,  the  barometer  (the  last  and  best  of 
the  four)  was  accidentally  broken  S{X)n  after  leaving  Fort  Okanagan. 
This  occurred  on  the  7th  of  October,  and  from  that  time  the  observa- 
tions were  taken  with  an  aneroid.  A  short  experience  convinced  me 
that  the  aneroid,  however  useful  for  other  purposes,  is  nearly  valueless 
in  establishing  the  profile  of  an  extended  line  of  march. 

The  aneroidal  observations,  therefore,  have  been  used  only  to  con- 
nect the  profile  of  our  route  with  that  of  Lieutenant  Arnold's  party. 
They  occupy  only  a  period  of  ten  days,  and  that  portion  of  the  route 
between  the  Okanagan  river  and  the  Columbia  at  Fort  Colville,  folio w- 
ingin  the  Hudson  Bay  Company's  trail. 

The  observations  for  the  passes  were  taken  by  yourself,  with  the 
same  barometer  as  was  used  m  the  observations  for  the  general  profile. 
In  calculating  the  differences  of  level,  1  used  the  tables  calculated  from 
Laplace's  formula,  published  by  the  Smithsonian  Institute. 

The  point  of  reference  for  the  maps  of  the  Snoqualme  and  Nahchess 
Passes  is  the  mouth  of  the  Yakima  river.  In  the  observations  to  es- 
tablish this  point,  I  am  indebted  to  Lieutenant  R.  Arnold,  third  artillery. 
In  the  Metnow  river  profile,  including  the  Twitsp  and  Nahaieelixon, 
the  point  of  reference  is  the  mouth  of  the  Methow;  and  in  the  general 
pronle  the  starting  point  of  the  expedition  is  Fort  Vancouver. 

I  should  have  used  the  level  of^  the  sea  as  given  by  Nicollet,  thirty 
inches  in  this  latitude,  as  the  point  of  reference  for  the  general  profile, 
had  it  not  been  for  the  fact  that  a  series  of  observations  made  at  Fort 
Vancouver,  with  a  standard  barometer,  under  my  direction,  and  which 
extended  through  a  period  of  several  months,  gave  a  mean  slightly 
under  thirty  inches.  Fort  Vancouver  is  one  hundred  and  ten  miles 
from  the  sea,  and,  being  above  the  level  of  the  Columbia  river,  is  of 
course  above  the  sea  level. 

By  consulting  the  observations  made  at  Vancouver  for  Wilkes's  ex- 
plonng  expedition,  I  found  they  also  averaged  over  thirty  inches. 

For  this  reason,  and  the  additional  one  that  no  observations  have 
been  made  by  either  branch  of  the  expedition  to  establish  the  usual 
point  of  reference,  I  have  taken  Fort  Vancouver  for  that  point;  it 
being  the  lowest  and  nearest  the  level  of  the  sea. 

I  am,  captain,  very  respectfuUj,  your  obedient  servant, 

SYLVESTER  MOWRY, 
Second  Lieut.  Third  Artillery  ^  in  charge  of  Meteorological  Report. 

Captain  Geo.  B.  McClellan, 

Corps  of  Engineers^  Chief  of  Exploring  Expedition,  Spo.,  ifc. 
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36.  Report  of  the  meteorology  of  the  route  taJcen  byLieutenatU  C.  Grover, 
United  States  army,  from  Fort  Benton  to  Wallah-Wallah. 

[Extracts  of  data  firom  journaL] 

Sir:  After  returning  from  the  survey  of  that  portion  of  the  Missouri 
river  intrusted  to  my  charge,  I  remained  at  Fort  Benton,  mi  the  Mis- 
souri, until  the  2d  day  of  January,  1854.  Up  to  this  date  but  very 
little  snow  had  fallen  in  this  section  of  the  country,  and  what  had 
fallen  covered  the  ground  but  a  few  days  at  a  time.  The  weather,  as 
a  general  thing,  had  been  mild  and* even,  and  the  stock  of  the  For 
Company,  as  well  as  that  of  the  expedition  left  here,  though  depending 
solely  upon  the  range  for  subsistence,  and  without  shelter  or  care,  was 
in  fine  condition.  The  Missouri  had  for  a  short  time  during  the  month  ot 
December  been  closed  with  ice,  but  on  New  Year's  day  was  entirely 
open.  My  instructions  contemplating  the  use  of  doc;  trains  as  trans- 
portation, every  preparation  had  been  completed  with  the  view — dogs 
purchased,  trains  prepared,  &c.,  &c.;  but  the  season  had  thus  far 
advanced  without  a  sufficient  fall  of  snow  to  enable  me  to  use  them. 
I  therefore,  on  the  2d  day  of  January,  left  Fort  Benton  with  my  party 
of  four  men  and  trains,  with  an  addition  of  two  men  with  pack-mules; 
the  latter  I  intended  using  until  enough  snow  should  fall  to  enable 
me  to  use  my  trains. 

On  the  evening  of  the  2d  the  snow  commenced  falling,  and  it  con- 
tinued stormy  for  some  days,  durinff  which  time  about  six  inches  of 
snow  fell.  On  the  morning  of  the  7m  the  weather  had  assumed  a  more 
settled  appearance,  and  the  snow  seemed  likely  to  remain ;  I  therefore 
sent  back  my  pack-mules  and  continued  on  with  my  dogs.  I  had 
reason  soon  to  repent  the  step,  however ;  for,  by  the  morning  of  the 
9th,  all  our  snow  had  been  carried  away  by  the  combined  influence  of 
the  sun  and  the  southwest  wind.  I  may  as  well  state,  in  this  connex- 
ion, that  the  southwest  wind  is  the  prevailing  wind  in  the  winter 
season  in  this  section  of  the  country ;  and,  if  it  olows  for  several  days 
in  succession,  it  invariably  brings  with  it  mild  weather,  and  cuts  down 
the  snow,  and  frequently  drives  the  ice  fi"om  the  river.  On  the  9th 
and  10th  we  worked  along  slowly  over  the  bare  ground  to  near  the 
base  of  the  main  chain  of  mountains;  but  on  the  morning  of  the  lltb, 
as  we  were  approacliinff  the  dividing  ridge,  we  struck  the  region  of 
snow  and  found  a  cooler  atmosphere.  On  the  12th  we  passed  the 
dividing  ridge,  upon  which  the  snow  lay  to  the  depth  of  one  foot,  and 
in  no  place  where  undisturbed  did  it  exceed  this.  On  the  13th  we 
continued  down  the  Blackfoot  fork;  the  weather  now  had  become  quite 
severe  and  stormy,  and  the  general  direction,  of  the  wind  (northeast) 
quite  the  contrary  of  what  it  had  been  east  of  the  divide.  As  to  the 
snow,  its  depth  remained  about  the  *lsame  from  the  divide  to  our  de- 
bouch into  trie  lower  end  of  the  Hell  Gate  defile,  never  exceeding  one 
foot,  and  drifting  but  very  little. 

On  the  21st  we  reached  the  Bitter  Root  valley  and  camped  on  the 
Bitter  Root  river.  As  we  approached  the  valley  there  was  a  sensible 
diminution  of  snow,  and  in  the  valley  itself  it  did  not  exceed  five  inches 
in  depth,  and  a  portion  of  the  valley  was  entirely  bare.  The  next 
day,  the  22d,  we  arrived  at  the  trading-post  of  Mr.  Owen,  who,  with 
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great  kindness,  furnished  us  with  every  comfort  required.  During  my 
stay  in  this  fine  valley,  preparatory  to  the  continuation  of  my  journey, 
I  could  but  notice  the  fine  cattle  belonging  to  Mr.  Owen  and  the  In- 
dians, (Flathead  s,)  and  never  have  I  seen  cattle  in  better  condition  any- 
where, or  in  any  season,  than  these  were,  though  entirely  unsheltered 
and  uncared  for.  The  cows  and  young  cattle  were  mostly  as  fat  as 
stall-fed  beeves;  and  calves  a  week  old  and  younger  were  running  at 
large  on  the  range.  I  was  informed  by  Mr.  Owen  that  he  never  lost 
his  calves  fi-om  tne  inclemency  of  the  weather,  though  he  never  housed 
his  stock  or  fed  them.  The  mildness  of  this  valley  may  be  regarded 
as  remarkable,  considering  its  latitude.  As  soon  as  the  Flatheads 
heard  of  my  arrival  from  me  country  of  the  Blackfeet,  the  principal 
chiefs  convened  and  called  on  me,  anxious  to  hear  the  news  from  the 
other  side  of  the  mountains.  They  had  been  informed  by  you  pre- 
viously of  the  promises  of  the  Blackfeet  to  desist  from  war ;  but  they 
had  been- so  oppressed  and  impoverished  by  them  for  many  years,  that 
they  heard  the  news  with  distrust,  and  their  fears  had  been  realized, 
weeks  before  I  arrived  there,  by  another  descent  of  the  Blackfeet  upon 
them,  by  which  they  lost  several  horses.  They  were  now  anxious  to 
learn  if  any  war  parties  were  out,  and  what  were  their  destination.  I 
informed  them  that  there  were  six  hundred  young  men  on  war  parties 
on  the  Crows,  but  none  that  I  knew  of  lookmg  towards  their  country. 
In  feet,  the  Flatheads  generally  have  a  resting  spell  during  the  winter, 
as  in  this  season  war  {)arties  cannot  take  back  the  horses  they  steal ;  and 
as  that  is  the  great  object  of  their  expeditions,  they  wait  till  spring. 

At  this  point  I  found  it  would  be  impracticable  to  continue  further 
with  dogs,  as  about  three-fourths  of  the  distance  between  this  and 
Wallah- Wallah  was  entirely  destitute  of  snow.  I  therefore  prepared 
to  pursue  my  journey  with  pack-mules  and  Indian  ponies.  These  I 
procured  fi-om  Lieutenant  Mullan,  who  held  in  chsu-ge  a  large  number 
of  animals  belonging  to  the  expedition,  which  had  been  unable  to  pro- 
ceed on  with  the  main  party  in  the  fall,  owing  to  their  reduced  condi- 
tion, but  had  so  far  recovered  at  this  time  as  to  be  able,  in  our  opinion, 
to  take  the  trip.  Accordingly,  on  the  29th,  I  sent  back  to  Fort  Benton 
two  of  my  men  who  had  engaged  to  come  only  this  far,  with  one  train 
and  four  dogs ;  the  remaining  trains  and  dogs  I  abandoned,  and  having 
laid  in  a  new  supply  of  provisions,  on  the  30th  left  Fort  Owen.  The 
weather  for  the  last  few  days  had  become  much  milder,  and  the  snow 
had  all  disappeared  from  the  valley,  and  the  ice  had  mostly  left  the 
river.  We  followed  down  the  Bitter  Root  river  to  its  junction  with 
Hell  Gate  fork,  and  crossed  the  latter  on  the  evening  of  the  31st.  On 
the  1st  of  February,  in  our  general  course  down  the  stream  formed  by 
the  junction  of  the  Blackfoot  and  Hell  Gate  forks,  we  passed  through 
the  defile  of  Coriacah,  in  which  a  few  inches  of  snow  were  found. 
From  this  point  to  Thompson's  prairie  our  course  lay  mostly  through 
mountain  defiles  and  small  prairies.  We  arrived  at  the  above-named 
prairie  on  the  night  of  the  5th. 

From  Fort  Owen  up  to  this  point  there  had  been  no  snow  except  on 
the  mountain-tops,  and  in  the  defile  before  mentioned  grass  had  been 
very  good ;  and  in  the  numerous  small  prairies,  among  which  Camas 
prairie  and  Horse  plain  may  be  mentioned,  herds  of  Indian  horse&^ 
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which  had  been  left  there  by  their  owi^ers  to  winter,  were  grazing,  all 
in  fine  condition.  On  Thompson's  prairie  there  were  an  unusual  num- 
ber of  them,  for  this  had  been  maae  the  depot  for  the  horses  of  all 
travelling  west  this  season,  under  the  impression  that  they  would  be 
unable  to  take  them  further,  on  account  of  snow  and  want  of  fuel.  The 
latter  obstacle  I  had  partially  prepared  for  by  taking  along  a  few 
bushels  of  grain.  From  the  morning  of  the  7th  to  the  night  of  the 
15th,  when  we  camped  near  the  Pend  d'Oreille  lake,  our  general  course 
was  down  the  Flathead  river  through  a  densely-wooded  country,  per- 
fectly devoid  of  grass  even  in  the  summer.  The  snow  had  graiclually 
increased  in  depth  froqa  Thompson's  prairie  for  about  fifty  miles  west, 
when  it  had  reached  the  depth  of  two  feet  on  an  average,  and  remained 
about  this  depth  to  within  a  few  miles  of  Pend  d'Oreille  lake,  when  it 
began  to  decrease,  and  in  the  immediate  vicinity  of  the  lake  was  not 
over  one  foot  in  depth.  The  travelling  fot  the  last  seven  days  had 
been  severe  on  the  animals,  though  none  of  them  had  given  out,  not- 
withstanding their  want  of  feed.  As  we  continued  westward  along  the 
lake-shore  the  snow  continued  to  decrease,  and  now  and  then  a  fine 
field  of  grass  was  tound. 

On  the  I7th  a  mule  and  horse  gave  out,  and  I  was  obliged  to  leave 
them,  which  I  did,  in  good  grass.  On  the  18th  crossed  Clark's  fork 
of  the  Columbia,  which  was  nearly  clear  of  ice;  and  on  the  19th  com- 
menced the  passage  from  the  river  to  the  Coeur  d'Alene  prairie,  a  dis- 
tance of  about  sixty  miles.  This  distance  we  intended  to  naake  in  two 
days,  biit  our  guide  was  unable  to  follow  the  trail  on  account  of  snow, 
and  consequently  we  did  not  reach  the  prairie  till  the  night  of  the  22d. 
The  travelling  was  worse  these  last  four  da5's  than  it  ever  had  been 
before.  The  snow  for  most  of  the  way  was  two  and  a  half  feet  deep 
and  very  hard.  The  forest  was  dense,  and  grass  exceedingly  scarce. 
As  we  left  this  forest  we  left  the  snow  for  the  last  time.  The  prairie 
was  covered  with  fine  grass,  and  the  stock  on  this  plain  was  in  nearly 
as  good  condition  as  that  in  the  Flathead  country. 

Here  I  was  obliged  to  procure  a  relay  of  horses  and  leave  mine,  for 
they  were  entirely  unable  to  continue  on  to  Wallah- Wallah.  With 
firesh  animals  the  Spokane  prairie  is  seven  travelling  days  from  Wallah- 
Wallah,  and  as  the  travelling  was  good,  and  the  streams  mosdy  were 
fordable,  we  arrived  there  on  the  2d  of  Mafch.  We  found  no  lack  of 
grass  at  any  point.  On  the  3d  we  continued  on  down  the  Columbia, 
and  arrived  at  the  Dalles  early  on  the  7th.  Grass  here,  at  this  season 
of  the  year,  may  be  considered  fair,  but  I  should  judge  it  would  be 
very  scarce  in  tne  season  of  emigration.  The  principal  feature  of  the 
weather,  since  leaving  the  Flathead  village,  has  been  its  dampness  and 
storminess  ;  scarcely  a  day  passed,  during  the  whole  time,  that  was  en- 
tirely pleasant. 

The  above  statement  I  have  endeavored  to  make  as  short  as  possible, 
and,  at  the  same  time,  to  contain  all  that  relates  to  the  subject  in  ques- 
tion. I  have  not  noticed,  in  any  manner,  the  topography  or  resources 
of  the  country,  or  of  what  I  saw  of  the  manners  or  customs  of  the  In- 
dians, as  you  have  already  all  those  things  before  you. 

Very  respectfully,  C.  GROVER. 

His  Excellency  L 1.  ST^viaiaav  Gownwr  of  Washington  Terri'cry. 
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87.  Report  of  Mr.  Tiniham  of  the  snows  of  the  Rocky  mountains  in  N(h 
vember^  of  the  Bitter  Root  in  December^  and  of  the  Cascades  in  Jcmr 
vary. 

Washington,  D.  C,  Auguxt  12,  1864. 

Sir  :  As  requested  in  your  note  of  to-day,  I  give  herewith,  in  brief, 
facts  relating  to  snow  as  they  were  noticed  in  my  recent  exploration. 

In  October,  1853, 1  left  the  valley  of  St.  Mary's  river;  passing  to  the 
eastward,  and  recrossing  the  Rocky  mountains,  was  in  the  prairies  at 
their  eastern  base  from  late  in  October  to  near  the  middle  of  November ; 
crossed  again  the  Rocky  mountains  about  the  middle  of  November ; 
was  in  the  Bitter  Root  range  of  the  Rocky  mountains  during  most  of 
December ;  and  finally,  crossed  the  Cascade  mountains  during  Januaiy. 

On  the  divide  of  the  Rocky  mountains  at  Marias  Pass,  I  found  no 
snow  when  crossing,  October  20th,  (save  what  Uttle  snow  of  the  previous 
winter  remained  in  the  narrow  valley  at  the  base  of  the  divide,)  but  the 
snow  commenced  falling  that  ni^ht ;  and  much  of  the  time  spent  in  the 

Jrairies,  until  I  again  crossed  the  mountains  by  the  Little  Black£x)t 
^ass,  was  cold  and  snowing.  The  snow  accumulated  but  little,  and 
attained  a  greatest  depth  of  eight  inches.  The  thermometer  often 
ranged  nearly  as  low  as  zero. 

On  the  final  crossing  of  the  Rocky  mountain  summits,  by  the  Little 
Blackfoot  Pass,  an  inconsiderable  depth  of  snow  lay  on  the  ground, 
perhaps  an  inch  or  two ;  and  save  occasional  snow-squalls  occurring 
during  the  descent  of  Little  Blackfoot  and  Hell  Gate  rivers,  I  encoun- 
tered little  until  I  entered  the  Bitter  Root  range  of  mountains,  Novem- 
ber 21st.  In  the  St.  Mary's  valley,  at  that  time,  there  was  no  snow, 
smd  the  weather  was  mild. 

The  passage  ot  the  Bitter  Root  range  was  made  between  November 
21st  and  December  18th.  Excepting  occasional  small  valleys,  the 
whole  of  this  mountain  district  in  the  southern  Nez  Perces  trail  was 
covered  with  snow ;  having,  as  I  judged,  a  greatest  depth  of  six  feet, 
and  an  estimated  average  depth  of  near  two  feet  for  the  whole  breadth 
of  the  mountains. 

I  reached  Wallah- Wallah,  on  the  Columbia,  on  the  30th  day  of  De- 
cember. From  the  Bitter  Root  mountains  to  this  place  I  found  no 
snow  ;  some  on  the  high  plains  not  far  fix>m  the  mountains,  where,  lor 
a  short  distance,  it  was  eight  inches  deep. 

In  the  valley  of  the  Yakima  the  first  snow  observed  was  seen  seventy- 
five  miles  above  the  mouth  of  the  river,  and  then,  on  January  13th,  was 
two  or  three  inches  deep.  Crossing  the  Cascade  mountains,  January 
21st,  by  the  Yakima  Pass,  for  a  few  miles  the  snow  was  six  feet  deep, 
very  rapidly  decreasing  in  the  western  slope ;  the  whole  breadth,  over 
twelve  inches  deep,  was  somewhat  less  than  sixty  miles  in  extent. 

Of  this,  about  forty-five  miles  were  two  feet  deep  and  upwards, 
about  twenty  'miles  were  four  feet  deep  and  upwards,  and  six  miles 
were  six  feet  deep.  • 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

A.  W.  TINKHAM. 

Governor  Isaac  I.  Stevens, 

Chxej  oj  North  Faci/iG  RjaUrood  Ex{e<2uto7i,  Washington^  D.  C. 
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38.  Letter  of  the  Hon.  H.  M.  Rice,  and  extracts  from  letters  of  Hon. 
H.  H.  Sibley  and  A.  Culbertson,  esq.,  as  to  the  winter  climate  of  the  regi^m 
extending  from  the  Mississippi  river  to  the  base  of  the  mountains.  {For 
much  additional  information  in  regard  to  snows,  see  the  several  reports  of 
Lieutenant  MuUan.)  * 

[Letter  from  Hon.  H.  M.  Rice.] 

Washington,  June  3,  1864. 

Dear  Sir:  Your  note  of  yesterday,  asking  me  to  make  a  memoran- 
dum in  reference  to  the  winter  climate  of  Minnesota,  has  been  received. 
Navigation  of  the  Mississippi  river  closes  from  the  10th  to  the  25lh  of 
November,  and  opens  from  the  1st  to  the  10th  of  April.  That  of  the 
Red  river  of  the  North  closes  from  1st  to  15th  November,  and  opens 
from  10th  to  25th  April.  I  have  often  travelled  in  the  winter  from  St. 
Paul  to  Crow  Wing,  a  distance  of  one  hundred  and  fifty  miles,  with  a 
single  horse  and  sled,  without  a  track,  and  have  never  found  the  snow 
deep  enough  to  impede  my  progress..  I  have  also  gone  from  Crow 
Wing,  beyond  the  headwaters  of  the  Mississippi,  to  the  waters  of  the 
Hudson's  bay,  on  foot  and  without  snow-shoes.  I  spent  one  entire 
winter  travelling  through  that  region,  and  never  found  the  snow  over 
eighteen  inches  deep,  and  seldom  over  nine  inches. 

For  several  years  I  had  trading-posts  extending  firom  Lake  Superior 
to  the  Red  river  of  the  North,  from  46®  to  49°  north  latitude,  and  never 
found  the  snow  so  deep  as  to  prevent  supplies  being  transported  from 
one  post  to  another  with  horses.  One  winter,  .north  of  Crow  Wing,  say 
47*=^  north  latitude,  I  wintered  about  sixty  head  of  horses  and  cattle 
without  giving  them  food  of  any  kind  except  such  as  they  could  pro- 
cure themselves  under  the  snow.  Between  the  45th  and  49th  degrees 
lorth  latitude,  the  snow  does  not  fall  so  deep  as  it  does  between  the 
lOth  and  45th  degrees ;  this  is  easily  accounted  for,  upon  the  same 
principle  that  in  the  fall  they  have  frosts  much  earlier  near  the  40th 
ban  they  do  near  the  45th  degree.  I  say  this  in  reference  to  the 
•ountry  watered  by  the  Mississippi  river.  Owing  to  its  altitude  the  at- 
nosphere  is  dry  beyond  belief,  which  accounts  for  the  absence  of  frosts 
n  the  fall,  and  for  the  small  quantity  of  snow  that  falls  in  a  country  so 
ar  north.  Voyageurs  traverse  the  territory  from  Lake  Superior  to  the 
^lissouri  the  entire  winter  with  horses  and  sleds,  having  to  make  their 
»wn  roads,  and  yet  with  heavy  loads  are  not  detained  by  snow.  Lum- 
>er  men,  in  great  numbers,  winter  In  the  pine  regions  of  Minnesota 
;vith  their  teams,  and  I  have  never  heard  of  their  finding  the  snow  too 
leep  to  prosecute  their  labors.  I  have  knov^m  several  winters  when 
he  snow  at  no  time  was  over  six  inches  deep. 

Very  truly,  yours, 

HENRY  M.  RICE. 

27 
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[Extract  from  letter  of  Hon.  H.  H.  Sibley.] 

Mendotah,  M.  T.,  June  6,  1854. 

You  desire  me  to  state  briefly  some  facts  comiected  with  our  win- 
ters— "  the  de^h  of  snow,  the  drifting  of  snow,  the  temperature,  the 
practicability  of  travelling  with  animals,  the  habits  and  the  mode  of  sub- 
sistence of  Indians  during  the  winter,  &c."  I  have  time  at  present  to 
reply  in  very  short  terms  to  these  inquiries. 

It  is  rarely  the  case  that  m  this  part  of  the  Territory  (45®  north  lati- 
tude) the  snow  reaches  a  depth  exceeding  fourteen  or  fifteen  inches. 
Indeed,  I  have  known  two  or  three  successive  winters  when  there  was 
not  enough  snow  to  make  tolerable  sleighing,  but  these  were  exceptions 
to  the  general  rule.  As  our  country  is  for  the  most  part  composed  of 
prairie,  it  is  of  course  much  exposed  to  the  action  of  the  winds.  It  is, 
however,  a  peculiarity  of  our  climate,  that  calms  prevail  during  the 
cold  weather  of  the  winter  months ;  consequently  the  snow  does  not 
drift  to  anything  like  the  extent  experienced  in  New  England  or  north- 
ern New  York.  I  have  never  believed  that  railroad  communication  in 
this  Territory  would  be  seriously  impeded  by  the  depth  or  drift  of 
snow,  unless,  perhaps,  in  the  extreme  northern  portion  of  it.  We  have 
a  few  days  of  very  cold  weather  in  each  winter,  when  the  mercury 
falls  as  low  as  twenty-eight  or  thirty  degrees  below  zero,  but  such 
weather  never  continues  for  any  length  of  time.  Generally  speaking 
our  winters  are  uniformly  dry  and  clear,  •without  rain  or  much  thawing 
w^ealher  previous  to  the  month  of  March.  Navigation  from  St.  Paul  is 
usually  open  until  the  16th  or  20th  of  November,  and  boats  are  looked 
for  about  the  first  week  in  April.  The  Mississippi  may,  therefore,  be 
regarded  as  closed  by  ice  a  little  more  than  four  months  in  the  year. 

In  the  month  of  October,  or  earlier,  as  their  crops  of  com  mature 
sooner  or  later,  the  Sioux  Indians  abandon  their  summer  dwellings  of 
bark,  and  betake  themselves  to  their  hunting  grounds,  hving  during  the 
winter  in  their  portable  conical  lodges,  made  of  dressed  buffalo-skins. 
They  transport  upon  the  backs  of  their  tuamen  and  horses  as  much  com 
and  wild  rice  as  can  conveniently  be  borne ;  but  the  main  dependence 
of  the  camp  is  upon  the  meat  of  the  buffalo,  elk,  deer,  and  bear,  fur- 
nished by  tne  hunters.  This  mode  of  subsistence  is  becoming  more 
and  more  precarious  as  the  game  is  destroyed  or  driven  off,  so  that 
these  Indians  must  resort  to  the  cultivation  of  the  soil  to  a  much  greater 
extent  than  they  do,  or  perish.  The  annuities  paid  even  to  the  most 
wealthy  of  the  western  tribes,  are  utterly  insufficient  of  themselves  to 
support  them.        ••••••••• 


[Extract  from  letter  of  A.  Cnlbertson,  esq.] 

St.  Joseph,  June  8,  1854. 

In  regard  to  my  observations  of  the  snow  on  the  upper  Missouri 

during  upwards  of  twenty  years,  I  find,  by  referring  to  notes  taken  of 

trips  during  the  winter  season  from  St.  Louis  to  Fort  Benton,  that  the 

snows  differ  from  oi\e  y eui  \o  ^aovli^x*   The  average  depth  might  be  es- 
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timated  at  twelve  mcbes,  say  from  the  first  of  December  until  the  first 
of  March ;  frequently,  however,  the  snow  does  not  exceed  six  inches. 
In  the  vicinity  of  Fort  Benton  snows  are  very  moderate,  and  scarcely 
ever  lie  longer  than  one  month  at  a  time  unfil  they  disappear.  The 
climate  is  a  good  deal  similar  to  that  of  the  eastern  States.  The  win- 
ters from  the  Yellowstone  down  are  much  more  severe,  the  snow  dur- 
ing high  winds  drifting  so  that  it  is  impossible  for  the  traveller  to  march 
during  these  storms;  they, however,  seldom  last  over  twenty- four  hours. 
I  have  never  seen  snow  drift  deep  enough  to  stop  me  on  my  way. 
•         •••••••••• 


J- 

INDIAN  AFFAIRS. 

39.   Report  of  Mr.  George  Gihbs  to  Captain  McCldlaMf  on  the  Indian 
tribes  of  tlie  Territory  of  Washington. 

Olympia,  Washington  Territory, 

March  4,  1854. 
Sir  :  Herewith  I  have  the  honor  to  submit  my  report  upon  the  sub- 
ject of  the  Indian  inhabitants  of  Washington  Territory ;  and  to  be. 

Very  respectfully, 

GEORGE  GIBBS. 
Capt.  George  B.  McClellan, 

Commanding  Western  Division  N.  P.  R.  R.  Exploration* 

REPORT. 

In  considering  the  general  subject  of  the  Indian  tribes  of  this  Ter- 
ritory, two  natural  divisions  present  themselves,  separated  by  a 
marked  and  definite  boundary — the  Cascade  mountains— on  either 
side  of  which  the  native  inhabitants  differ  not  less  than  the  geographi- 
cal features  of  the  country. 

It  will  be  proper  to  examine  them  in  turn,  taking  up  the  various 
tribes  of  each  division  in  order,  and  appending  sucn  observations  in 
regard  to  their  management  as  the  most  careful  inquiry  practicable 
has  suggested.' 

In  this  connexion,  the  word  "nation"  will  be  used  of  the  whole 
people  speaking  a  common  language,  and  "tribe"  as  comprehending 
the  bands  organized  under  one  head. 

And  first  of  the  interior  or  eastern  section. 

Those  living  between  the  Cascade  and  Rocky  mountains,  within  the 
limits  of  this  Territory,  or  extending  into  it,  are,  first,  the  Wallah- 
Wallah  nation,  under  which  term  are  embraced  a  number  of  bands 
living  usually  on  the  south  side  of  the  Columbia,  and  on  the  Snake 
river  to  a  little  east  of  the  Peluse ;  as  also  the-Klikatats  and  Yakimas, 
north  of  the  former.  The  first  may  be,  for  the  present  purpose,  classed 
together  as  the  Wallah-Wallah  tribe.     The  greater  pail  oV  xWvx.  ^o^wsr 
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try,  it  will  be  seen,  lies  in  the  adjoining  Territory  of  Oregon,  arid  it  is 
proposed  should  remain  under  the  direction  of  that  superintendency 
The  number  of  these  bands  was  in  1851  stated  by  Dr.  Anson  Dart, 
then  superintendent  of  Indian  affairs,  at  1,093  ;  a  part  of  whom,  how- 
ever, belonged  to  the  Upper  Chinooks.  Tffe  whole  number  is  since 
much  diminished  by  the  small-pox.  The  present  population  is  proba- 
bly reduced  to  600,  of  whom  the  majority  are  in  Oregon  Territory, 
The  head  chief  of  the  Wallah- Wallahs  is  Pu-pu-mux-mux,  or  the 
Yellow  Serpent — an  old  man,  who  generally  makes  his  residence  near 
Fort  Wallah- Wallah.  His  influence  w^ith  his  people  is  said  to  be  good 
as  far  as  it  goes,  but  he  does  not  exercise  it  beyond  his  immediate 
band.  This  tribe  have  been  notorious  as  thieves  since  their  first  inter- 
course with  the  whites.  They,  as  well  as  their  neighbors,  the  Nez 
Perces,  own  large  bands  of  horses,  which  roam  at  large  over  the  hills 
south  of  the  Columbia,  and  their  principal  wealth  consists  in  them. 
There  is  no  wood  in  their  country,  and  they  depend  upon  the  drift 
brought  down  by  the  stream  for  their  fuel.  Their  very  canoes  are 
purchased  from  the  Spokanes.  They  move  about  a  great  deal,  gene- 
rally camping  in  winter  on  the  north  side  of  the  river.  Their  fisheries 
at  the  Dalles,  and  at  the  falls  ten  miles  above,  are  the  finest  on  the 
river.  The  expedition  passed  through  the  Wallah- Wallah  country  on 
its  retum-roule,  but  no  oflScial  intercourse  took  place  with  the  tribe. 
They,  as  well  as  the  Nez  Perces  and  Cayuses,  are  at  present  included 
in  the  agency  of  Mr.  R.  R.  Thompson,  of  Oregon.  At  the  crossing  of 
Snake  river,  at  the  mouth  ol  the  Peluse,  we  met  with  ain  interesting 
reUc.  The  chief  of  the  band,  Wattai-wattai-how-lis,  in  coming  to  visit 
Captain  McClellan^  exhibited,  with  great  pride,  the  medal  presented 
to  his  father,  Ke-powh-kan,  by  Captains  Lewis  and  Clark.  It  is  of 
silver,  double,  and  hollow,  having  on  the  obverse  a  medallion  bust, 
with  the  legend,  **  Thomas  Jefferson,  President  U.  S.  A.,  1801 ;"  and 
on  the  reverse  the  clasped  hands,  pipe,  and  battle-axe,  crossed,  with 
the  legend,  "  Peace  and  Friendship." 

The  Klikatats  and  Yakimas  will  remain  to  the  Washington  super- 
intendency. The  former  inhabit,  properly,  the  valleys  lying  between 
Mounts  St.  Helens  and  Adams,  but  they  have  spread  over  districts 
belonging  to  other  tribes,  and  a  band  of  them  is  now  located  as  far 
south  as  the  Umpqua.  Their  nomadic  habits  render  a  census  very 
difficult,  though  their  number  is  not  large.  Dr.  Dart  stated  them  at 
492 ;  since  when,  there  has  certainly  been  a  great  decrease.  The  num- 
ber of  the  two  principal  bands,  as  obtained  during  the  summer,  was, 
at  the  Chequoss  138,  and  at  the  Kamas  plain  84.  These  must  have 
constituted  the  chief  part,  as  it  was  the  season  of  berries  when  they 
congregated  there.  Including  all  others  within  the  Territory,  the  total 
does  not  probably  exceed  300.  In  this,  however,  are  not  reckoned 
the  Tai-tin-a-pam,  a  band  said  to  live  apart  in  the  country  lying  on  the 
western  side  of  the  mountains,  between  the  heads  of  the  Cathlapoot'l 
and  Cowlitz,  and  which  probably  did  not  enter  into  the  former  esti- 
mate. But  little  is  known  of  them,  and  their  numbers  are  undoubtedly 
small.  The  head  chief  of  the  Klikatats  is  a  very  old  man,  named  Tow- 
e-toks.    lie  evidently  ^^ossesses  but  little  influence,  bis  people  paying 
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much  more  respect  to  his  wealthier  neighbors,  Ka-mai-ya-kan,  Skloo, 
and  the  other  chiefs  of  the  Yakimas. 

The  Klikatats  and  Yakimas,  in  all  essential  peculiarities  of  character, 
are  identical,  and  their  intercourse  is  constant;  but  the  former,  though 
a  mountain  tribe,  are  much  more  unsettled  in  their  habits  than  their 
brethren. 

This  fact  is  probably  due,  in  the  first  place,  to  their  having  been 
driven  from  their  homes,  many  years  ago,  by  the  Cayuses,  with  whom 
they  were  at  war.  They  thus  became  acquainted  with  other  parts  of 
the  country,  as  well  as  with  the  advantage  to  be  derived  from  trade. 
It  was  not,  however,  until  about  1839  that  they  crossed  the  (Columbia, 
when  they  overran  the  Willamette  valley,  attracted  l)y  the  game  with 
which  it  abounded,  and  which  they  destroyed  in  defiance  of  the  weak 
and  indolent  Callapooyas.  They  still  boast  that  they  taught  the  latter 
to  ride  and  to  hunt. 

They  manifest  a  peculiar  aptitude  for  trading,  and  have  become  to 
^he  neighboring  tribes  what  the  Yankees  were  to  the  once  western 
States? the  travelling  retailers  of  notions;  purchasing  from  the  whites 
feathers,  beads,  cloth,  and  other  articles  prized  by  Indians,  and  ex- 
changing them  for  horses,  which  in  turn  they  sell  in  the  settlements. 
Their  country  supplies  them  with  an  abundance  of  food.  The  lower 
prairies  aflbrd  kamas,  and  the  mountains  a  great  variety  of  berries  in 
profusion.  The  business  of  gathering  these  of  course  falls  on  the 
women,  who  go  out  in  small  parties,  attended  by  a  boy  or  old  man  as 
camp-keeper,  collect  and  dry  the  berries,  or  bring  into  the  general 
camp  what  is  wanted  for  present  food.  Such  of  them  as  bear  keeping 
they  store  for  winter  use,  and  also  for  trade,  exchanging  them  for  fish, 
smoked  clams^  and  the  roots  which  their  own  territory  does  not  furnish. 

Of  game,  there  is  but  little  left.  The  deer  and  elk  are  almost  exter- 
minated throughout  the  country,  the  deep  snows  of  winter  driving  them 
to  the  valleys,  where  the  Indians,  with  tneir  usual  improvidence,  have 
slaughtered  them  without  mercy.  The  mountain  goat,  and  the  big- 
horn, or  sheep,  are  both  said  to  have  formerly  existed  here,  but,  since 
the  introduction  of  fire-arms,  have  retired  far  into  the  recesses  of  the 
Cascades.  The  black  bear  alone  is  still  found,  though  but  rarely.  The 
salmon  furnishes  to  these,  as  to  most  other  tribes  of  the  Pacific,  their 
greatest  staple  of  food.  Their  neighborhood  to  the  fisheries  of  the  Cas- 
cades and  the  Dalles  provides  them  for  the  summer;  while,  after  the 
subsidence  of  the  Columbia,  later  schools  ascend  the  small  rivers,  and 
in  the  autumn  an  inferior  kind  forces  its  way  into  the  brooks,  and  even 
the  shallow  pools  which  form  in  the  prsuries. 

Very  few  attempt  any  cultivation  of  the  soil,  though  their  lower 
prairies  would  admit  of  it.  We  were  informed,  however,  that  the  next 
season  many  of  them  intended  to  build  houses  there  and  plant  potatoes. 
Their  usual  residence  during  the  summer  is  around  Negnoss,  one  ot 
the  most  elevated  points  on  our  trail  from  Fort  Vancouver  across  the 
Cascades,  where  we  met  them  at  the  beginning  of  August.  They  were, 
at  this  time,  feasting  on  strawberries  and  the  mountain  whortleberry, 
which  covered  the  hills  around,  though  during  the  night  the  ice  formed 
on  the  ponds  to  the  thickness  of  half  an  inch.  Towards  the  end  of  the 
month  they  descend  to  the  Yahkohtl,  Chalacha,  and  Takh  prairies,  wher^ 


422  H.   Doc.  129. 

they  are  met  by  the  Yakimas,  who  assemble  with  them,  for  the  par- 
pose  of  gathering  a  later  species  of  berry  and  of  racing  horses.  The 
racing  season  is  the  grand  annual  occasion  of  these  tribes.  A  horse  of 
proved  reputation  is  a  source  of  wealth  or  of  ruin  to  his  owner.  Oh 
his  speed  he  stakes  his  whole  stud«  his  household  goods,  clothes,  and 
finally  his  wives ;  and  a  single  heat  doubles  his  fortune,  or  sends  him 
forth  an  impoverished  adventurer.  The  interest,  however,  is  not  coq- 
fined  to  the  individual  directly  concerned ;  the  tribe  share  it  with  him, 
and  a  common  pile  of  goods,  of  motley  description,  apportioned  accord- 
ing to  their  ideas  of  value,  is  put  up  by  either  party,  to  be  divided 
among  the  backers  of  the  winner.  The  Klikatats  themselves  are  not  as 
rich  in  horses  as  those  living  on  the  plains,  their  country  generally  afford- 
ing but  Httle  pasturage,  and  the  deep  snows  compelling  them  to  winter 
their  stock  at  a  distance  from  their  usual  abodes.  The  horse  is  to  them 
what  the  canoe  is  to  the  Indians  of  the  river  and  coast.  They  ride  with 
skill,  reckless  of  all  obstacles,  and  with  httle  mercy  to  their  beasts,  the 
right  hand  swinging  the  whip  at  every  bound.  Some  of  the  horses  aif 
of  fine  form  and  action ;  but  they  are  generally  injured  by  too  eafly  use, 
and  sore  backs  are  universal.  Indiscriminate  breeding  has  greatly  dete- 
riorated what  must  have  been  originally  a  good  stock,  and  the  prevalence 
of  white  and  gray  in  their  colors  is  a  great  objection.  Wall-eyes,  white 
noses  and  hoofs,  are  more  than  common  among  them.  They  are 
almost  always  either  vicious  or  lazy,  and  usually  combine  both  qualities. 
In  their  capacity  for  a  continued  endurance,  they  are  overrated.  A 
good  American  horse  is  as  much  superior  to  them  in  this,  as  in  speed; 
but  they  are  hardy,  and  capable  of^snifting  with  but  little  food.  Noth- 
ing is  known  of  their  first  introduction.  They  were  abundant  when 
the  country  was  discovered.  It  is  probable  that  the.Shoshonees  or 
Snakes,  a  branch  of  the  Comanches,  first  introduced  them  from  the 
south,  and  that  the  breed  has  since  been  crossed  by  others  fi-om  Canada. 
The  best  are  those  belonging  to  the  Cayuses  and  Nez  Perces.  The 
demand  for  horses,  consequent  upon  the  settlement  of  the  country,  has 
rendered  the  tribes  possessing  them  really  wealthy. 

Their  price  is  from  $40  to  $100,  but  they  have  some  which  they  will 
not  dispose  of  at.  much  higher  rates.  A  few  of  the  chiefs  have  great 
numbers,  and  one,  it  is  said,  has  offered  400 — a  by  no  means  con- 
temptible dowry — to  any  respectable  white  man  who  wUl  marry  his 
daughter.  The  Indians  ride  with  a  hair-rope  knotted  around  the  un- 
der jaw  for  a  bridle.  The  men  use  a  stuffed  pad,  with  wooden  stirrups. 
The  women  sit  astride,  in  a  saddle  made  with  a  very  high  pommel 

and ,  and  in  travelling  carry  their  infants  either  dangling  by  the 

cradle-strap  to  the  former,  or  slung  in  a  blanket  over  their  shoulders ; 
while  children  of  a  little  larger  growth  sit  perched  upon  the  pack- 
animals,  and  hold  on  as  best  they  may. 

The  horses  are  trained  to  stand  for  hours  with  merely  a  lariat  thrown 
loosely  around  their  necks,  the  end  traihng  upon  the  ground.  With 
the  whites  they  are  at  first  as  shy  as  are  American  horses  or  mules 
with  the  Indians;  but  they  suffer  handhng  from  the  squnws  and 
children  with  perfect  contentment,  and  hang  around  the  huts  Uke  dogs. 
When  camping  near  them  we  often  found  the  horses  an  intolerable 
nuisance,  from  ihevr  mcessaxA.  ^VvvKo^vwg^  during  the  night.     When- 
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ever  the  musquitoes  were  abundant  they  posted  themselves  in  the 
smoke  of  the  fires.  It  is  the  business  of  the  squaws  in  travelling  to 
pack  the  animals,  the  men  contenting  themselves  with  catching  them  up ; 
and  they  pile  on  the  most  heterogeneous  assortment  of  luggage  with  a 
skill  that  would  immortalize  a  professional  packer.  In  breaking  horses 
the  Indians  usually  blind  them  before  mounting,  often  tying  down  their 
ears  in  addition.  A  strap  or  cord  is  then  passed  around  the  body  of  the 
animal,  loose  enough  to  admit  the  knees  of  the  rider.  Much  time  is  spent 
in  soothing  and  quieting  the  beast,  as  the  Indian  has  plenty  of  it  upon 
his  hands.  When  everything  is  ready  he  vaults  to  his  back,  always  from 
the  off-side,  slips  his  knees  under  the  girth  and  tightens  it,  withdraws  the 
muffle,  and  sits  prepared  for  a  series  of  stiff-legged  plunges,  ending  in  a 
charge.  If  the  horse  throws  himself^ — for  throw  his  rider  he  cannot — the 
quick  straightening  of  the  leg  releases  the  knee,  and  he  is  prepared  for 
the  emergency. 

In  describing  the  hous^old  goods  of  the  Indian,  his  dogs  are  not  to 
be  forgotten.  They  vary  considerably  in  form  with  different  tribes, 
but  always  preserve  the  same  general  character.  Quarrelsome  and 
cowardly,  inveterate  thieves,  suspicious  and  inquisitive,  they  are  con- 
stantly engaged  in  fights  among  themselves,  or  in  prowling  around  the 
lodges  for  food.  The  approach  of  a  stranger  is  heralded  by  short,  sharp 
yelps,  succeeded  by  a  general  scamper.  They  all  bear  the  same  mys- 
tenous  resemblance  to  the  cayote — the  sharp  muzzle,  erect  ears,  and 
stiffly  curling  tail.  Notwithstanding  their  worthlessness,  they  seem  to 
have  a  strong  attachment  to  their  owners,  and  an  Indian  camp  would 
be  a  novelty  without  its  pack  of  curs.  Very  few  characteristic  features 
remain  among  these  people.  Their  long  intercourse  with  the  Hudson's 
Bay  Company,  and  of  late  years  with  the  Americans,  has  obliterated 
what  peculiarities  they  may  have  had ;  nor  is  there  any  essential  differ- 
ence in  their  habits  or  manners  from  those  of  the  Indians  adjoining  them. 
They  use,  for  the  most  part,  the  arms  and  utensils  of  the  whites,  and 
the  gun  has  superseded  the  bow.  The  pails  and  baskets,  constructed 
firom  the  bark  of  the  cedars,  saddles  and  fishing  apparatus,  are  their 
principal  articles  of  domestic  manufacture ;  and  even  of  such  things  it 
IS  almost  as  common  to  find  the  important  substitutes. 

In  regard  to  moral  character  they  are  much  superior  to  the  river  In- 
dians ;  not  that  perfect  virtue  is  by  any  means  to  be  expected,  but  they 
are  more  strict  in  respect  to  their  women,  particularly  the  married  ones, 
and  they  are  far  less  thievish. 

Their  mode  of  disposing  of  their  dead,  like  that  of  their  kindred 
tribes,  is  in  the  ground,  but  without  any  attempt  at  coffins,  the  body 
being  merely  wrapped  in  its  clothing.  Just  before  our  arrival  at  Che- 
quoss  a  man  had  died  of  the  small-pox,  and  those  who  had  buried  him 
were  purifying  themselves.  During  the  three  days  occupied  in  this, 
they  absented  themselves  from  camp,  alternately  usuig  the  sweat-house 
and  plunging  into  cold  water. 

The  house,  which  was  a  small  oven-shaped  affair,  was  heated  with 
stones.  The  mourning  is  performed  by  the  women,  who  live  apart  for 
a  few  days,  and  afterwards  bathe  and  purify  themselves.  They  have 
the  common  objection  to  mentioning  the  names  of  the  dead,  as  well  as 
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their  own.  The  practice  of  medicine,  as  elsewhere,  consists  in  incan- 
tations, and  is  attended  with  the  usual  hazards;  the  life  of  the  prac- 
titioner answering  for  the  want  of  success,  or  a  refusal  to  attend  when 
properly  feed.     Besides  .these  mummeries,  however,  they  use  certain 

;lants  as  medicines,  among  which  are  both  emetics  and  cathartics, 
'he  patriarchal  institutions  of  slavery  and  polygamy  are  yet  retained 
among  (hem ;  the  number  of  wives  being  limited  only  by  the  wealth  of 
the  husband,  for  with  them  it  is  the  woman  who  is  sold. 

A  curious  custom  exists,  exhibiting  their  savage  ideas  of  equity  as 
opposed  to  the  common-law  maxim  of  "  caveat  emp0rJ'^  If  a  wife  dies 
within  a  short  period  after  marriage,  the  bereaved  husband  may  re- 
claim the  consideration  from  the  father;  so  also  with  slaves  and  horses. 
No  systematic  attempt  has,  it  is  believed,  been  made  to  convert  the 
Klikatats  to  Christianity,  although  many  individuals  have  come  in 
contact  with  missionaries  of  some  denomination.  Several  of  those  at 
Chequoss  have  had  instruction  from  the  Re^.  Jason  Lee  and  others, 
formerly  at  the  Dalles. 

The  old  chief  Tow-e-toks  preserved  a  paper  on  which  some  one  made 
a  sort  of  calendar  or  record  of  the  days  of  the  week.  He  expressed 
great  anxiety  lest,  as  it  was  nearly  worn  out,  he  should  be  unable  to 
distinguish  the  Sundays,  and  requested  me  to  prepare  him  a  new  one. 
He  added  that  he  was  in  great  fear  of  death,  and  constantly  "  talked  to 
the  Chief  above."  As  will  readily  be  imagined,  the  remarkable  feat- 
ures of  this  mountain  scenery,  and  the  neighborhood  of  the  great  snow 
Eaks — Mount  St.  Helens  and  Mount  Adams — ^give  a  color  to  the 
jends  of  the  Klikatats.  They,  in  common  witn  the  other  Oregon 
tribes,  seem  to  have  had  no  distinct  religious  ideas  previous  to  tlwee 
introduced  by  the  whites,  nor  any  conception  of  a  Supreme  Being. 
Their  mythology  consists  of  vague  and  incoherent  tales,  in  most  of 
which  Ta-la-pus,  or  the  prairie  wolf,  figures  as  a  supernatural  power. 
Besides  him  there  are  other  agents,  among  whom  a  race  denominated 
the  "Elip  Tilicum,"  from  two  jargon  words  signifying  "first  people," 
or  "people  before,"  figure  prominently.  Though  trifling  in  themselves, 
yet,  as  specimens  of  what  may  be  considered  the  unwritten  hterature 
of  the  Indians,  they  may  not  be  uninteresting — the  more  especially  as 
the  belief  in  the  existence  of  those  giants  seems  to  be  of  um'versal  cur- 
rency throughout  Oregon.     The  following  are  among  them :  ^ 

In  descending  the  valley  from  Chequoss,  there  occurs  beneath  a 
field  of  lava  a  vaulted  passage,  some  miles  in  length,  through  which  a 
stream  flows  in  the  rainy  season,  and  the  roof  of  which  has  fallen  in 
here  and  there.  Concerning  this  they  relate  that  a  very  long  time  ago, 
before  there  were  any  Indians,  there  lived  in  this  country  a  man  and 
wife  of  gigantic  stature.  The  man  became  tired  of  his  partner,  and 
took  to  himself  a  moyscj  which  thereupon  became  a  woman.  When  the 
first  wife  knew  of  this,  she  was  very  naturally  enraged,  and  threatened 
to  kill  them.  This  coming  to  the  man's  knowledge,  he  hid  himself  and 
his  mouse-wife  in  a  place  higher  up  the  mountain,  where  there  is  a 
small  lake  having  no  visible  outlet.  The  first  woman  finding  that  they 
had  escaped  her,  and  suspecting  that  they  were  bidden  underground, 
commenced  digging,  and  tore  up  this  passage.  At  last  she  came 
beneath  where  tbey  slooA,  ^md^  \oo\!ia%  mij  through  a  hole,  saw  them 
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laughing  at  her.  With  great  diflSculty,  and  after  sliding  back  two  or 
three  times,  she  succeeded  in  reaching  them ;  when  the  man,  now  much 
alarmed,  begged  her  not  to  kill  him,  but  to  allow  him  to  return  to  their 
home  and  Uve  with  her  as  of  old.  She  finally  consented  to  kill  only 
the  mouse- wife,  which  she  did,  and  it  is  her  blood  that  has  colored  the 
stones  at  the  lake.  After  a  time  the  man  asked  her  why  she  had  wished 
to  kill  the  other  woman.  She  answered,  because  they  had  brought  her 
to  shame,  and  that  she  had  a  mind  to  kill  him  too;  which  she  finally 
did,  and  since  when  she  has  lived  alone  in  the  mountains. 

Another  story  about  the  same  place  is  to  the  effect  that  it  was  made 
by  a  former  people  called  the  Siam,  a  name  corresponding  with  the 
jargon  word  for  grizzly  bear.  The  mouse  story  appears  to  be  inter- 
woven with  the  Klikatat  mythology,  for  besides  the  name  of  this 
place^Hool-hool-se,  (fi^om  bool-hool,  a  mouse,)  one  of  the  names  of 
their  country  is  Hool-hool-pam,  or  the  mouse-land.  This  is  given  to  it 
by  the  Yakimas.  Both  versions,  as  well  as  many  others  of  their 
tales,  refer  to  their  Indian  Pre-adaraites,  the  Elip  Tilicum ;  to  whom, 
and  to  the  Ta-la-pus,  as  many  wonders  are  attributed  as  among  Chris- 
tians to  Satan. 

Concerning  the  Ta-la-pus,  this  story  is  related  by  the  Klikatats  in 
connexion  with  a  favorite  valley — the  Tahk  prairie.  This  was  for- 
merly the  bed  of  a  lake,  the  remains  of  which  now  appear  in  a  marshy 
pond  of  some  extent.  The  wolf,  when  the  prairie  was  made,  promised 
that  it  should  be  rich  in  their  favorite  roots,  the  sha-moss  and  the  wapp- 
a-too;  and  Ukewise  that  the  salmon  should  come  there  in  abundance. 
But  the  Indians,  forgetful  of  their  obligation  to  him,  showed  no  grati- 
tude, and  when  they  came  there,  spent  their  time  in  horse-racing  and 
gambling,  instead  of  fishing  and  the  business  of  hfe ;  wherefore  the 
wolf  took  away  the  salmon,  and  placed  two  stones  upon  the  prairie, 
beyond  which  they  should  not  pass. 

Alas !  for  the  perverseness  of  man ;  notwithstan  Aig  the  punishment, 
the  Klikatats  and  their  .friends  run  horses  and  gamble  there  to  this 
day. 

There  is  also,  in  contrast  with  the  gigantic  race  above  mentioned,  a 
story  of  one  of  diminutive  size,  but  a  span  high,  who  lived  near  the  foot 
of  the  St.  Helens,  and  whose  footprints  the  Indians  have  seen  where 
they  held  their  nocturnal  dances.  Since  the  eruption  of  1842,  it  may  be 
mentioned,  they  have  not  ventured  to  ascend  Mount  St.  Helens.  They 
have  also  tales  connected  with  certain  of  the  constellations,  many  of 
which  are  named.  The  great  beH#,  for  instance,  is  called  "spilyeh," 
or  the  wolf.  The  Yakimas  occupy  the  country  drained  by  the  river 
ot  that  name.  They  are  divided  into  two  principal  bands,  each  made 
up  of  a  number  of  villages,  and  very  closely  connected ;  the  one  own- 
ing the  country  on  the  Nahchess  and  lower  Yakima,  the  other  upon  the 
Wenass  and  main  branch  above  the  forks.  Over,  the  first  there  are 
three  chiefs — ^Kam-ai-ya-kan  and  his  brothers  Skloo  and  Sha-wa-wai. 
Over  the  latter,  Te-6h-yas  and  Ow-hai.  Of  all  these,  Kam-ai-ya-kan 
possesses  the  greatest  influence,  ncme  of  the  others  undertaking  any 
matter  of  importance  without  consulting  him.  Skloo  is  accused  of  be- 
ing tyrannical  and  overbearing  with  his  weaker  neighbors,  and  Sha- 
wa-wai  of  being  indolent  and  wanting  in  &rce. 
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Kam-ai-ya-kan  is,  in  turn,  much  under  the  influence  of  the  missiona- 
ries, with  whom  he  lives  altogether.  The  others  are  both  intelligent, 
and  bear  very  good  characters.  All  of  them  appear  to  be  well-dis- 
posed and  friendly  towards  the  whites,  whose  superiority  the^  have 
sense  enough  to  understand. 

Most  of  what  has  been  said  of  the  Klikatats  is  applicable  also  to  the 
Yakimas,  though,  from  the  nature  of  their  country,  some  diflTerence  in 
their  modes  of  hfe  is  of  course  observable.     Their  name,  it  may  be 
mentioned,  is  not  an  appellation  of  their  own.   It  is  said  to  be  the  word 
signifying  a  black  bear  in  the  Wallah- Wallah  dialect.      West  of  the 
mountains,  both  at  Vancouver  and  at  Puget's  sound,  they  also  are  gen- 
erally called  Klikatats.     Like  the  last,  they  live  in  rude  huts  covered 
with  mats,  the  distance  of  their  winter  habitations  from  timber  render- 
ing the  construction  of  houses  inconvenient;  a  reason,  however, i^hich 
does  not  exist  with  the  others.     They  raise  potatoes,  a  few  melons 
and  squashes,  together  with  a  little  barley  and  Indian  com.     The  lat- 
ter is  of  the  eight-rowed  variety,  and  what  we  saw  of  it  very  small  and 
stunted,  the  ears  being  not  over  five  inches  long.     The  potatoes  were 
generally  very  fine,  and  of  several  varieties;  of  which  we  noticed  the 
lady-finger,  mercer,  and  blue-nose.     Their  gardens  were,  for  the  most 
part,  situated  in  the  little  valleys  running  up  towards  the  mountains, 
and  near  enough  to  the  streams  to  receive  moisture  during  the  early 
summer.     They  were  rudely  fenced  around  to  exclude  animals.    This 
invaluable  addition  to  their  means  of  subsistence,  it  should  be  said,  they, 
in  common  with  many  other  tribes,  owe  to  the  Hudson's  Bay  Com- 
pany.   The  country  around  the  northern  or  main  branch  of  the  Yakima 
IS  frequently  called  by  them  Pschwan-wapp-am,  or  the  stony  ground, 
and  the  Indians  living  there  sometimes  assume  the  name  to  themselves. 
Besides  the  fisheries  at  the  Dalles,  the  Yakimas  have  others  in  their 
river,  up  which  the  salmon  run  without  interruption  far  into  the  mount- 
ains.    On  the  mairdtork,  in  particular,  they  penetrate  to  Lake  Kitche- 
lus,  at  the  very  foot  of  the  dividing  ridge.     In  addition  to  the  diflerent 
kinds  of  salmon  proper,  they  have  also  the  Salmon-trout,  two  varieties 
of  the  speckled  trout,  the  red  and  black-spotted,  both  of  them  growing 
to  a  large  size ;  and  some  other  species  of  fresh- water  fish. 

The  salmon  they  take  in  weirs  and  cast-nets.  The  weirs  are  con- 
structed with  considerable  skill,  upon  horizontal  spars,  and  supported 
by  tripods  of  strong  poles  erected  at  short  distances  apart,  two  of  the 
legs  fioniin^p  stream,  and  one  supporting  them  below.  There  are 
several  of  these  weirs  on  the  mai»  river  fifty  or  sixty  yards  in  length. 
The  cast-nets  are  managed  by  two  men  in  a  canoe,  one  of  whom  ex- 
tends it  with  a  pole  and  the  other  manages  the  rope.  Their  canoes 
are  of  very  rude  workmanship,  compared  with  those  belonging  to 
tribes  of  more  aquatic  habits,  being  simply  logs  hollowed  out  and 
sloped  up  at  the  ends,  without  form  or  finish. 

Another  article  of  food  obtained  firom  the  rivers  is  the  unis,  or  fi^esh- 
water  muscle,  of  which  there  are  several  varieties.  Deep  beds  of  their 
shells  are  found  near  the  sites  of  villages  on  the  river. 

Of  game  the  Yakima  country  is  as  destitute  as  that  of  thie  Klikatats — 
so  much  so  that  ten  deer-skins  will  purchase  a  horse.  The  sage-fowl 
and  sharp-tailed  giouse  axe  ^bxiadaAiVC  The  chiefs  possess  a  considera- 
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ble  number  of  cattle,  which,  in  the  summer,  find  good  bunch-grass  on 
the  hills.  In  winter  they  are  driven  to  great  straits  for  subsistence, 
being  compelled,  when  the  snow  lies  deep,  as  it  does  in  the  valleys,  to 
browse  upon  the  tops  of  the  wild  sage,  or  artemisia*  In  horses  they 
are  well  off,  though  not  rich  as  compared  with  adjoining  tribes.  A 
portion  of  the  Yakimas,  more  particularly  those  living  on  the  main 
river,  in  hunters'  language,  "go  to  buffalo,"  joining  the  Flatheads  in 
their  hunts;  but  these  expeditions* are  probably  far  more  rare  than 
formerly  when,  with  greater  numbers,  they  and  their  allies  carried 
war  against  the  BlackTeet  beyond  the  mountains.  With  the  tribes  on 
Puget's  sound  they  communicate  continually  during  the  summer  by 
the  Nahchess  and  main  Yakima  passes,  taking  horses  for  sale  to  Nis- 
qually,  and  purchasing  "hai-qua,"  dried  clams,  and  other  savage  mer- 
chandise on  their  return.  The  Yakimas  have,  like  the  Klikatats,  du- 
ring the  past  year  suffered  severely  from  the  small-pox;  the  village 
at  the  Dalles  in  particular,  the  Wish-ram  of  evil  notoriety  in  Mr. 
Irving's  Astoria,  having  been  depopulated. 

Individuals  among  them  profess  to  have  some  remedy  lor  the  disease. 
Father  Pandozy,  one  of  the  missionaries  among  them,  informed  me 
that  he  believed  it  to  be  the  root  of  a  species  of  iris.  He  had  once 
tasted  it,  and  it  acted  as  a  violent  emetic.  The  Spokanes  have  also 
another  and  different  specific.  It  is  known  to  but  few  persons,  having 
been  gradually  forgotten  since  the  former  visitation.  Recently,  when 
it  broke  out  in  one  of  the  Spokane  villages,  an  old  woman,  who  was 
blind,  described  it  to  her  daughter  and  directed  her  to  proceed  towards 
Kam-ai-ya-kans,  and  that  if  she  encountered  none  in^her  way,  to  get 
trom  him  some  of  that  which  he  used.  The  girl,  however,  did  find 
the  herb  and  returned  with  it.  The  mother  prepared  the  medicine, 
and  the  small-pox  was  stayed,  but  not  until  it  had  nearly  destroyed  the 
village.  We  were  not  successful  in  obtaining  specimens  of  this  plant, 
but  Father  Pandozy  kindly  promised  to  save  some  when  opportunity 
offered.  In  regard  to  this  disease,  the  greatest  scourge  of  the  red 
man,  it  has  passed  through  this  region  more  than  once,  and  was  proba- 
bly the  first  severe  blow  which  fell  upon  the  Oregon  tribes.  Its  appear- 
ance seems  to  have  been  before  any  direct  intercourse  took  place  with 
the*  whites,  and  it  may  have  found  its  way  northward  from  California. 
Captains  Lewis  and  Clark  conjectured,  from  the  relations  of  the  In- 
dians, and  the  apparent  age  of  individuals  marked  with  it,  that  it  had 
prevailed  about  thirty  years  before  their  arrival.  It  also  spread  with 
great  virulence  in  1843.  From  the  other,  and  no  less  sure,  destroyer 
of  the  coast  tribes,  the  veneral,  the  Yakimas,  and  generally  the  Indians 
east  of  the  mountains,  are,  as  yet,  exempt.  Spirituous  liquors  have 
never  been  introduced  into  their  country,  at  least  beyond  the  neigh- 
borhood of  the  Dalles. 

That  a  population  very  considerably  more  numerous  than  the  exist- 
ing one  formerly  occupied  this  region,  there  can  be  no  doubt.  The 
estimates  of  Lewis  and  Clark  gave  a  sum  of  3,240  for  the  bands  on 
the  Klikatat  and  Yakima  rivers,  without  including  those  upon  the  Co- 
lumbia, which  amounted  to  3,000  in  addition.  The  whole  course  of 
the  Yakima  is  lined  with  the  vestiges  of  former  villages  now  vacant. 
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A  very  interesting  subject  of  inquiry  has  been  pursued  by  Mr.  School- 
craft,  in  his  endeavor  to  follow  the  earth-works  of  the  Ohio  and  Mis- 
sissippi valley  into  the  region  west  of  the  Rocky  mountains.  A  care- 
ful inquiry  among  the  officers  of  the  Hudson's  Bay  ^Company,  and 
the  most  intelligent  free  trappers  of  Oregon,  had  satisfied  me  that 
none  such  existed  in  the  country.  During  an  examination  of  the  lower 
Yakima,  however,  the  old  Indian  guide  who  accompanied  me  pointed 
out,  on  the  left  bank,  a  work  which  may  possibly  be  considered  as 
belonging  to  the  same  system,  although  being,  so  far  as  is  known,  a 
solitary  one,  it  is  somewhat  questionable. 

The  work  consists  of  two  concentric  circles  of  earth  about  three  feet 
high,  with  a  ditch  between.  Within  are  about  twenty  cellars  situated 
without  apparent  design,  except  economy  of  room.  They  are  some 
thirty  feet  across  and  three  feet  deep,  and  the  whole  circle  eighty 
yards  in  diameter.  We  had  no  time  to  examine  it  more  particularly, 
and  no  tools  to  excavate.  The  ground  was  overgrown  with  artemisia 
bushes,  but,  except  the  form  of  the  work,  there  was  nothing  to  attract 
particular  attention,  or  lead  to  the  belief  that  it  was  the  remains  of 
any  other  than  a  Yakima  village.  Our  guide,  however,  who  was 
great  authority  on  such  matters,  declared  that  it  was  made  very  long 
ago,  by  men  of  whom  his  people  knew  nothing.  He  added  that  there 
was  no  other  like  it.  It  is  well  posted  for  defence  in  Indian  warfare, 
being  on  the  edge  of  a  terrace  about  fifteen  feet  high,  a  short  distance 
fi-om  the  river,  and  flanked  on  either  side  by  a  gully. 

Outside  of  the  circle,  but  quite  near  it,  are  otner  cellars  unenclosed, 
and  in  no  way  differing  from  the  remains  of  villages  frequently  met 
with  there.  The  Indian  also  pointed  out,  near  by,  a  low  hill  or  spur, 
which  in  form  might  be  supposed  to  resemble  an  inverted  canoe,  and 
which  he  said  was  a  ship.  It  deserves  investigation,  at  least,  whether 
any  relation  can  be  traced  between  the  authors  of  this  and  of  the 
mounds  in  Sacramento  valley,  yet  occupied  by  existing  tribes.  In 
this  connexion  may  also  be  mentioned  a  couple  of  modern  fortifications 
erected  by  the  Yakimas  upon  the  Simkwe  fork.  They  are  situated 
between  two  small  branches  upon  the  summit  of  a  narrow  ridge,  some 
two  hundred  yards  long,  and  thirty  feet  in  height,  and  are  about  twenty- 
five  yards  apart.  The  first  is  a  square,  with  rounded  corners,  formed 
by  an  earthen  embankment  capped  with  stones,  the  interstices  be- 
tween which  serve  for  loop-holes,  and  without  any  ditch.  It  is  about 
thirty  feet  on  the  sides,  and  the  wall  three  feet  high.  The  other  is 
built  of  in  the  form  of  a  rectangle,  twenty  by  thirty-four  feet, 

the  walls  three  feet  high  and  twelve  to  eighteen  inches  thick,  with 
loop-holes  six  feet  apart.  Both  are  commanded  within  rifle-shot  by 
neighboring  hills.  They  were  erected  in  1847,  by  Skloo,  as  a  defence 
against  the  Cayuses.  We  did  not  learn  whether  they  were  successfully 
maintained,  accounts  varying  greatly  on  this  subject.  In  the  same 
neighborhood  we  noticed  small  piles  of  stones  raised  by  the  Indians 
on  the  edges  of  the  basaltic  walls  which  enclose  these  valleys,  but 
were  informed  that  they  had  no  purpose — ^they  were  put  up  through 
idleness.  Similar  piles  are,  however,  sometimes  erected  to  mark  the 
fork  of  a  trail.  At  points  on  these  walls  there  were  also  many  graves, 
generally  made  lu  legulai  foim,  coNetedwith  loose  stones  to  protect 
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them  from  the  cayotes,  and  marked  by  poles  decorated  with  tin  cups, 
powder-horns,  and  articles  of  dress.  During  the  summer  the  Indians, 
tor  the  most  part,  live  in  the  small  valleys  lying  well  into  the  loot  of  the 
mountains.  These  are,  however,  uninhabitable  during  the  winter,  and 
they  move  further  down,  or  to  more  sheltered  situations.  The  mission, 
which  in  summer  is  maintained  in  the  Atahnam  valley,  is  transferred 
into  that  of  the  main  river.  There  are  two  priests  attached  to  this 
mission,  belonging  to  the  order  of  the  Oblats,  Fathers  Pandozy  and 
d'Harbomey.  The  stations  are  small  log  buildings,  divided  into  a 
chapel  and  lodging-room,  with  a  corral  for  horses  and  a  spot  of  en- 
closed garden  ground  adjoining  the  one  at  Atahnam.  The  fathers  in- 
formed us  that  they  found  the  Yakimas  not  very  teachable,  and  that 
they  had  accomplished  httle  except  as  peacemakers;  the  Indians 
were  lazy  and  cultivated  the  ground  witu  but  little  regularity,  some 
years  not  planting  at  all.  They  did  not  believe  that  a  resident  farmer 
would  be  of  use.  The  Indians,  however,  say,  and  justly,  that  they 
have  no  tools,  and  but  little  inducement  to  labor,  their  country  afford- 
ing other  subsistence,  and  the  toil  of  planting  with  their  own  rude 
implements  not  being  compensated  by  the  result.  With  proper  en- 
couragement, and  assistance  in  breaking  up  the  ground,  they  would 
doubtless  do  more.  It  is .  probably  an  object  with  the  missionaries  to 
discourage  secular  residents,  who  might  divide  their  own  influence 
over  the  natives. 

The  courteous  attention  of  these  gentlemen  to  the  oflScers  of  the  ex- 
pedition requires  acknowledgmenf.  They  furnished  all  the  information 
in  their  power  respecting  the  country,  secured  good  guides  to  the  par- 
ties, and  acted  as  interpreters  with  the  Indians.  Father  Pandozy,  in 
particular,  is  familiarly  acquainted  with  the  Yakima  tongue.  Kam-ai- 
ya-kan  is  the  only  one  of  the  three  brothers  who  has  adopted  even  the 
forms  of  CathoUcism,  and  he  refuses  to  be  baptised,  because  he  would 
be  compelled  to  put  away  his  surplus  wives,  of  whom  he  has  several. 
Skloo  and  Sha-wa-wai  are  unchanged  heathens. 

On  leaving  the  Klikatat  country.  Captain  McClellan  had  made  a 
small  present  to  the  chief  Tow-e-toks,  and  distributed  some  tobacco 
among  the  men.  It  was  not,  however,  considered  necessary  to  enter 
into  a  formal  talk  with  that  tribe,  the  object  of  our  visit,  and  some  other 
points,  being  casually  explained  to  them.  With  the  Yakimas  the  case 
was  different.  Their  country  was  to  become  a  thoroughfare  for  the 
whites,  and  it  was  very  important  that  a  proper  impression  should  be 
made,  and  a  firiendly  understanding  established.  On  leaving  the 
mountains  we  first  encountered  Skloo,  a  tall,  fine  looking,  but  very 
dark-skinned  man,  who  came  up  to  camp  attended  by  Wee-ni-nah,  a 
sub-chief,  living  at  the  village  of  Skin,  opposite  the  mouth  of  the  Des 
Chutes  river.  We  had  already  met  with  an  amusing  instance  of  Indian 
craft,  in  which  Skloo  proved  to  have  been  the  operator.  A  small  party 
of  Indians  had  come  on  to  Chequoss,  and  stated  that  they  had  been 
told  the  expedition  was  out  for  the  purpose  of  seizing  the  horses  and 
cattle  of  the  Yakimas,  taking  their  country,  and  destroying  them  if 
they  resisted;  that  Lieutenant  Saxton's  party  had  proceeded  against 
the  Spokanes  for  the  same  purpose,  and  that  Kam-ai-ya-kau  and  Skloo 
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were  determined  to  oppose  us.  The  report  had  created  no  uneasiness, 
except  lest  it  should  alarm  the  Indians,  and  prevent  the  necessaiy 
intercourse  with  them.  Skloo  being  now  questioned  as  to  the  author 
of  the  report,  stated  that  it  was  a  Frenchman,  in  charge  of  the  Hudson's 
Bay  Company's  train,  who  on  his  way  to  Fort  Colville  had  preceded 
Lieutenant  Saxton  a  few  days.  As  the  story  had  already  caused  us 
some  inconvenience,  in  preventing  us  from  obtaining  a  guide,  and  as  it 
was  feared  that  more  serious  annoyance  would  result  to  the  other 
party,  Captain  McClellan  forwarded  a  complaint  on  the  subject  to 
Governor  Ogden,  at  Fort  Vancouver.  It  subsequently  appeared  that 
the  person  referred  to  was  a  gentleman  far  above  the  suspicion  of  any 
such  conduct,  and  that  the  whole  was  a  fabrication  got  up  by  Skloo 
himself,  for  the  purpose  of  fishing  out  the  object  of  the  expedition.  A 
short  talk  was  held  with  him  by  Captain  McClellan,  explaining  this  to 
his  entire  content,  and  in  turn  he  gave  what  information  he  possessed 
respecting  the  mountain  trails.  In  justice  to  him,  it  should  be  said, 
the  more  especially  as  he  has  but  tew  friends,  that  his  manly  deport- 
ment left  a  more  favorable  impression  than  did  some  who  bore  a  far 
better  character.    A  small  present  was  given  him  on  parting. 

Kam-ai-ya-kan  we  found  at  the  mission,  and  he  afterwards  came  over 
to  the  camp  at  Wenass  for  a  formal  visit.  He  is  a  large,  gloomy- 
looking  Indian,  with  a  very  long  and  strongly  marked  face ;  slovenly 
in  dress,  but  said  to  be  generous  and  honest.  Captain  McClellan  ex- 
plained to  him  the  general  nature  of  the  American  government,  as  far 
as  was  necessary  for  him  to  underltand,  and  the  rank  that  Governor 
Stevens,  who  was  coming  with  a  party  across  the  mountains,  would 
hold  in  the  country.  He  expressea  the  hope  that  the  good  dis[)osition 
which  Kam-ai-ya-kan  had  shown  towards  the  whites  would  be  main- 
tained; that  if  any  injury  was  done  by  them  to  his  people,  they 
were  not  to  seek  revenge,  but  complain  to  the  Governor,  who  would 
redress  it;  and  that  if  any  was  suffered  from  the  Indians,  he  would 
expect  him  to  punish  the  offender.  It  was  the  intention  of  the  whites 
to  make  a  wagon  road  across  the  mountains,  and  many  would  un- 
doubtedly pass  through  their  country.  Should  they  be  in  need,  he 
wished  Kam-ai-ya-kan  to  assist  them.  Their  coming  would  be  an  ad- 
vantage to  his  people,  for  they  would  buy  their  potatoes,  and  exchange 
cattle  which  had  become  tired  with  long  travel,  for  his,  which  were 
fat,  giving  him  boot.  In  conclusion,  he  added  that  the  great  white 
chief  had  instructed  him,  when  he  met  with  friendly  chiefs  among  the 
Indians,  to  give  them  a  present  as  coming  from  him.  A  quantity  of  In- 
dian goods  were  thereupon  given  him.  Kam-ai-ya-kan  made  a  suitable 
reply,  in  which  he  referred  to  a  subject  previously  mentioned  by  Skloo— 
the  negotiations  of  white  men  pretending  to  be  chiefs,  who  were  not, 
particularly  in  regard  to  the  purchase  of  their  lands.  He  had  heard 
they  would  give  a  few  presents,  and  then  pretend  they  had  purchased 
the  land.  CaptJun  McClellan  informed  him  who  were  the  persons 
having  the  power  to  make  these  purchases,  or  to  treat  with  them,  with 
which  he  expressed  himself  satistied. 

At  Ketetas,  on  the  main  Yakima,  we  were  visited  by  Ow-hai,  one  of 
the  two  principal  chiefs  of  the  northern  band  of  this  tribe.    His  elder 
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brother,  Te-eh-yas,  had  gone  to  Puget's  sound,  and  we  did  not  see  him. 
Ow-hai  appears  to  be  forty-five  or  fifty  years  of  age,  and  has  a  very 
pleasant  lace,  with  a  high  but  retreating  forehead,  of  which  he  is  some- 
what vain,  in  speaking  of  Kam-ai-ya-kan,  he  remarked  that  he  had  a 
big  head,  and  thought  much  ;  adding,  as  he  touched  his  own,  "  like 
myself." 

He  remained  with  us  during  our  stay,  and  afterwards  accompanied 
the  party  as  far  as  the  Pisquouse.  In  a  talk  with  him  the  same  inform- 
ation was  communicated,  in  substance,  as  that  given  to  Kamai-ya-kan. 
This  band  trades  much  more  with  the  Sound  than  Kam-ai-ya-kan's, 
and  is,  therefore,  better  acquainted  with  trails ;  the  one  which  proved 
on  examination  the  best,  leading  directly  up  the  river  from  our  camp. 
After  the  usual  custom  of  seeking  wives  in  adjoining  tribes,  they  are 
much  intermingled  with  the  Snoqualme  on  the  western  side  of  the 
Cascades,  as  well  as  the  Pisquouse  to  the  northward.  The  latter,  in 
fact,  speak  indifferently  the  Yakima  and  their  own  languages.  We 
found  the  people  here  much  better  dressed  than  those  below.  The 
young  men  and  women  affected  more  of  their  native  costume  than  the 
old.  Ovv-hai's  two  sons,  both  tall,  handsome  men,  had  their  blankets  and 
dress  profusely  ornamented,  and  the  wife  of  one  of  them,  a  very  pretty 
woman,  wore  a  dress  stiff  with  bead-work  and  porcupine  quills. 
Ow-hai  himself,  on  the  other  hand,  appeared  in  a  full  American  suit, 
and  touched  his  hat  by  way  of  salutation — a  compliment  which  he 
clearly  expected  to  be  noticed  and  returned.  He,  like  Kam-ai-ya-kan, 
has  adopted  some  of  the  forms  of  Catholicism,  and  professes  to  pray 
habitually,  but  there  seemed  to  be  a  shadow  of  hypocrisy  in  his  clevo- 
tion.  He  is,  however,  a  man  of  very  considerable  understanding  and 
policy,  and  inclined  to  profit  by  the  example  of  the  whites. 

On  striking  the  Columbia  after  passing  the  mountains,  between  the 
Yakimri  country  and  the  Pisquouse,  Ow-hai  pointed  out  to  us  one  of  the 
lions  of  the  country,  in  the  shape  of  two  columns  of  sandstone  standing 
together,  but  apart  from  the  bluff,  which  was  of  similar  material. 
These,  he  told  us,  were  "  Ahn-cotte ;"  or,  in  the  language  of  the  fairy 
tales,  "  once  upon  a  time"  two  women  of  the  race  of  "  Elip  Tilicum," 
who  lived  here,  and  were  very  bad,  being  in  the  habit  of  killing  those 
who  passed  by,  the  Indians  begged  the  Great  Spirit  to  destroy 
ihem,  and  He  granting  their  prayer,  sent  an  enormous  bird  which 
picked  out  their  brains,  and  then  turned  them  into  stone.  In  proof  of 
which,  the  narrator  pointed  out  a  hole  in  the  top  of  one  of  the  columns, 
from  which  a  boulder  had  fallen,  as  the  aperture  broken  by  the  bird  in 
extracting  his  meal.  A  short  distance  beyond,  he  turned  a  little  off  the 
trail  to  point  out  to  us  another  curiosity.  It  was  a  perpendicular  rock, 
on  the  face  of  which  were  carved  sundry  figures,  most  of  them  in- 
tended for  men.  They  were  slightly  sunk  into  the  sandstone  and 
colored,  some  black,  others  red,  and  traces  of  paint  remained  more  or 
less  distinctly  on  all  of  them.  These  also,  according  to  their  report, 
were  the  work  of  the  ancient  race ;  but  from  the  soft  nature  of  the 
rock,  and  the  freshness  of  some  of  the  paint,  they  were  probably  not 
of  extreme  antiquity. 

Nothing  could,  m  this  connexion,  be  ascertained  from  the  Indians, 
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whether  they  had  any  traditions  of  their  own  migration  from  another 
country. 

With  the  exception  of  the  district  occupied  by  the  Flatbows  and 
Kootenaies,  the  remaining  country  north  of  the  forty-seventh  parallel  is 
occupied  by  different  tribes  of  the  Selish  or  Flathead  nation.  These 
may  bo  divided  for  the  present  purpose  into  the  following :  the  Pis- 
quouse,Okinakane,  Schwo-yelpi or  Keide  Falls,  Spokane,  Coeur  d'Alene, 
upper  and  lower  Pend  d'OreiUes,  and  Selish  or  Flathead  proper. 

The  country  of  the  Pisquouse  lies  immediately  north  of  that  of  the 
Yakimas,  and  we  entered  it  next  upon  our  route.  Under  this  appella- 
tion are  here  included  the  Indians  on  the  Columbia  between  the  Priest's 
and  Ross  rapids,  on  the  Pisquouse  or  Winatshapam  river,  the  En-te-at- 
kwu,  Chelan  lake,  and  the  Methow  or  Barrier  river.  The  name  of 
Pisquouse,  however,  properly  refers  to  a  single  locality  on  the  river, 
known  to  the  Yakimas  as  Winatshapam. 

The  Pisquouse  themselves,  as  has  before  been  remarked,  are  so  much 
intermarried  with  the  Yakimas  that  they  have  almost  lost  their  nation- 
ality.    These  bands  were  formerly  all  united  under  one  principal  chief, 
Stal-koo-sum,  who  is  said  to  have  been  a  man  of  great  note  among  them* 
He  was  killed  a  few  years  since  in  a  fight  with  the  Blackfeet,  since 
when  there  has  been  no  head  of  the  tribe.     Stal-koo-sum's  son,  Quil- 
tan-ei-nok,  or  Louis,  was  an  aspirant  for  his  father's  throne,  and  came 
over  to  Ketetas  to  recommend  himself  to  Captain  McClellan's  patron- 
age, under  the  tuition  of  Ow-hai,  who  seemed  to  be  interested  in  his 
promotion.     It  was  considered  desirable  to  unite  the  scattered  frag- 
ments of  the  empire  under  one  head,  if  possible,  and  he  was  therefore 
engaged  as  a  guide,  the  better  to  ascertain  his  character.     It  should  be 
remarked,  that  though  the  chiefdom  of  the  petty  bands,  or  villages, 
seems  to  be  hereditary,  it  does  not  always  follow  that  one  who  has 
placed  himself  at  the  head  of  the  tribe,  or  confederacy,  transmits  his 
power.     Quil-tan-ei-nok  had,  as  we  learned,  used  great  efforts  to  suc- 
ceed in  this  object  of  his  ambition ;  having  gone  to  the  Sound,  and 
even  to  the  Willamette  valley,  to  procure  a  paper  from  some  agent 
recognising  his  rights,  on  the  strength  of  which  ne  might  silence  all  cav- 
illers.   In  this  he  had  been  hitherto  unsuccessful,  and  he  was  doomed  to 
further  disappointment.    On  reaching  the  mouth  of  the  Pisquouse,  Capt. 
McClellan  informed  the  Indians  that  it  would  be  well  for  them  to 
choose,  in  concert  with  their  neighbors,  a  head  chief,  who  would  rep- 
resent them  all,  and  who  might  talk  for  them  with  the  chief  of  the 
whites ;  that  if  they  would  agree  among  themselves  upon  a  proper  per- 
son, the  Governor  would  give  him  a  great  writing,  signifying  his  con- 
sent.   In  the  mean  time  some  presents  were  distributed  ;  that  to  Quil- 
tan-ei-nok  being  the  largest,  that  he  might  have  honor  among  his  own 
people  at  least.    When  the  election  came  off,  however,  he  was  beaten, 
and  by  a  candidate  whose  name  had  never  previously  been  mentioned. 
At  this  place  we  were  offered  the  entertainment  of  a  horse-race,  and  on 
promising  a  yard  of  red  cloth  as  the  prize  of  victory,  a  general  enthusi- 
asm seized  upon  the  whole  tribe.     Horses  were  sought  in  every  direc- 
tion, that  would  stand  a  chance  of  winning,  and  in  a  short  time  a  dozen 
of  the  best  came  up  to  the  starting-point.    A  goal  was  fixed  on  tl 
plain,  at  some  distance)  NvVaok  they  were  to  turn  around  and  return ; 
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and  at  a  signal  from  the  chief  they  stripped — not  the  horses,  but  the 
riders ;  doffing  their  blankets  and  other  inconvenient  articles,  and  ap- 
pearing in  costumes  of  primitive  .simplicity.  One  rider  wore  a  pair  of 
moccasins,  and  another  sported  a  shirt ;  while  with  a  third  a  streak  or 
two  of  red  paint,  judiciously  disposed,  gave  every  requisite  distinction. 
There  was  some  very  pretty  running,  and  still  better  jockeying;  but  as 
the  distance  was  unmeasured,  and  nobody  took  note  of  the  time,  an 
official  report  cannot  be  given.  The  winner,  who  rode  a  handsome 
gray  geldmg,  carried  off  a  prize  that  a  few  years  before  was  worth  as 
much  as  his  horse. 

The  Okinakanes  comprise  the  bands  lying  on  the  river  of  that 
name  as  fiir  north  as  the  foot  of  the  Great  lake.  They  are  six  in 
number,  viz  :  the  T*Kwuratum,  at  the  mouth ;  Konekonl'p,  on  the  creek 
of  that  name  ;  Kluckhaitkwu,  at  the  falls ;  Kinakanes,  near  the  forks;, 
and  Milakitekwu,  on  the  west  fork.  With  them  may  be  also  classed 
the  •N'pockle,  or  Sans  Puelles,  on  the  Columbia  river ;  though  these  are 
also  claimed  by  the  Spokanes.  The  two  bands  on  the  forks  are  more 
nearly  connected  with  the  Schwoyelpi  than  with  the  ones  first  named. 
The  country  of  the  Piscjuouse  ana  Okinakanes  may  be  described 
together,  and  briefly.  It  is  mountainous  and  sterile,  the  valleys  narrow, 
and  affording  here  and  there  spots  susceptible  of  cultivation.  For 
grazing  it  is  as  little  adapted ;  and  there  is,  in  its  whole  extent,  nothing 
to  tempt  encroachment  upon  its  miserable  owners. 

Durmg  Captain  McClellan's  examination  of  the  Methow  river,  six  of 
the  bands,  belonging  in  part  to  each  tribe,  agreed  upon  Ke-keh-tum- 
nouse,  or  Pierre,  an  Indian  from  EJlahum,  the  site  of  Astor's  old  fort,  at 
the  mouth  o£the  Okinakane,  as  their  chief. 

The  occasion  furnished  an  opportunity  of  making  an  actual  count, 
which  for  these  six  bands  gave  a  total  of  274.  The  remainder  would, 
according  to  our  observations,  raise  the  number  of  Indians  south  of  the 
49th  degree,  and  betw^n  the  Columbia  and  the  Cascade  mountains, 
to  650 ;  a  larger  one  than  was  expected.  As  the  sniallpox  was  at  its 
height,  however,  this  is  doubtless  already  much  diminished.  During  the 
whole  route  we  found  the  disease  prevailing  to  a  fearful  extent.  Sev- 
eral villages  had  been  nearly  cut  off;  and  we  saw,  at  some  places,  the 
dead  left  unburied  on  the  surface  of  the  ground.  These  tribes  have 
no  cattle,  and  but  comparatively  few  horses.  They  told  us  that  for- 
merly they  had  many,  but  that  the  company  had  purchased  them  for 
food;  and  they  complained  bitterly  that  the  shirts  and  other  articles 
given  them  in  exchange  were  worn  out,  and  nothing  was  left  them  but 
their  new  religion.  At  Fort  Okinakane  we  observed  a  mode  of  dis- 
posing of  the  dead  differing  from  any  before  noticed.  They  were 
wrapped  in  their  blankets,  or  other  clothing,  and  bound  upright  to  the 
truuK  of  a  tree,  at  a  sufficient  distance  from  the  ground  to  preserve 
them  from  wild  animals.  Notwithstanding  the  climate,  none  of  these 
Indians  have  a  better  shelter  than  is  furnished  by  their  mats.  They 
raise  aome  potatoes,  but  their  main  resource  is  salmon.  These,  at  the 
lime  of  their  visit,  actually  filled  the  streams.  In  the  Okinakane,  in 
particular,  there  were  myriads  of  a  small  species,  which  had  assumed  a 
28 
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uniform  red  color.  They  were  depotttbg  their  spawn,  and  were  in  a  con- 
dition eatable  only  by  IndianSi  who  were  busily  engaged  in  drying  them. 

On  leaving  Fort  Okinakane,  the  ne^  chief  accompanied  the  party  to 
Fort  Colville  in  the  capacity  of  guide,  assisted  by  two  of  his  subjects; 
and  the  cavalcade  was  enlarged  at  the  lake  by  the  chief  of  the  Saht*lil- 
kwu  band,  a  religious  jpersonage,  who  sported  the  title  of  King  Georae, 
Md  persecuted  us  nightly  witn  family  worship*  We  parted  with  Uie 
whole  with  the  loss  of  much  tobacco  and  few  regrets.  Fort  Colville 
is  the  principal  ground  of  the  Schwoyelpi,  or  Kettle  Falls  tribe,  ooe 
of  the  largest  of  the  Selish. 

According  to  the  infinrmation  received  from  Father  Joset,  of  the  Je- 
flyuit  mission,  they  number  from  five  to  six  hundred.  At  the  time  of 
our  visit  the  greater  part  had  gone  to  the  bufialo  bunt.  They  do  not 
obtain  many  furs,  the  greater  part  of  those  taken  at  this  post  coming 
from  the  upper  Columbia.  The  fishery  at  the  Kettle  falls  is  one  of  the 
most  important  on  the  river ;  and  the  arrangements  of  the  Indians,  ia 
the  shape  of  drying  scaffolds  and  stone  houses,  are  on  a  corresponding 
apale.  They  take  the  fish  by  suspending  immense  baskets  upon  poles 
beneath  the  traps,  into  which  the  salmon  spring.  We  saw  here,  for  the 
first  time,  the  canoe  used  upon  the  upper  waters  of  the  Columbia.  It 
is  of  birch  bark,  and  of  a  form  pecuhar  to  these  rivers,  beins;  longer 
on  the  bottom  than  on  the  top.  A  canoe,  of  thirty  feet  in  lengm  on  the 
floor,  is  open  only  about  twenty-four  feet,  and  garnered  to  a  point  about 
three  feet  long  at  each  end.  They  are  stretched  on  a  light  frame  of 
split  twi^  and  are  at  once  fast  and  buoyant.  The  mission  is  situa^ 
upon  a  bgh  blufi*  above  the  falls,  and  consists  of  a  small  house  for  the 

Eriests  and  a  chapel.  Around  these  are  a  number  of  huts  and  store- 
ouses  belonging  to  the  Indians;  the  latter  raised  firom  the  ground  on 
posts.  Fathers  Louis  and  Joset,  of  the  Order  of  Jesuits,  axe  stationed 
here.  Our  visit  admitted  of  but  little  opportunity  of  gathering  further 
information  concerning  the  Indians  than  what  has  already  been  pub- 
lished. The  few  who  were  present  were  assembled  by  Governor 
Stevens,  who  addressed  them.  They  have  no  head  chief  of  note,  and 
there  were  present  on  the  occasion  only  Klekahkahi,  the  chief  at  the 
fidls;  Kuiltkuiltlouis,  a  sub^chief;  and  Elimiklka,  the  son  of  a  former 
chiefof  this  place. 

The  last  was  highly  spoken  of  by  Mr.  McDonald,  but  did  not  seem 
to  be  in  equal  favor  at  the  mission.  We  learned  that  but  few  of  the 
original  Schwoyelpi  stock  remained;  they  had  gradually  become  ei- 
tinct,  and  their  places  were  filled  by  people  from  the  adjoining  bands. 
The  smallpox  had  as  yet  made  no  great  mroads  on  this  band ;  its  gen- 
eral course  seemingly  having  been  up  the  easterh*  side  of  the  Columbia. 
One  case  had,  however,  occurred  at  the  time  of  our  arrival.  On  the 
route  from  Fort  Colville  to  Wallah- Wallah  the  party  passed  the  old  Che- 
makane  mission,  the  former  station  of  Messrs.  Walker  and  Eels.  The 
house  was  still  standing,  and  occupied  by  an  Anpierican.  This  is  the 
country  of  the  Spokanes,  who  are  next  to  be  noticed. 

The  Spokehmsh,  or  Spokanes,  lie  south  of  the  Schwoyelpi,  and 
chiefly  upon  or  near  the  Spokane  river.  The  name  applied  by  ibe 
whites  ^to  a  number  of  small  bands,  is  that  ffiven  by  ^e  Coeur  d'Aienes 
to  the  one  living  at  tide  {oik&.   T\i€^  «i^  ^Ssq  called  Sinkoman  by  the 
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Kootenaies.  These  bands  are  eight  in  number:  the  Sin-slik-hoo-ish,  on  the 
great  plain  above  the  crossings  of  the  Cceur  d'Alene  river;  the  Sint&o- 
toolish,  on  the  river  above  the  forks;  the  Sma-hoo-men-a-ish,  (Spokenish,) 
at  the  forks;  the  Skai-schil-t'nish,  at  the  old  Chemakane  mission;  the 
8ke-chei-a-mouse,  above  them  on  the  Colville  trail ;  the  Schu-el-stish ;  the 
Sin-poil-schne,  and  Sin-spee-lish,  on  the  Columbia  river;  the  last-named 
bana  is  nearly  extinct  The  Sin-poil-schne  (N*pochele,  or  Sans  PueUe^) 
have  already  been  included  among  the  Okinakanes,  though,  as  well  af 
the  Sin-spee-lish  below  them,  they  are  claimed  by  the  Spokanes.  The 
three  bands  on  the  Columbia  all  speak  a  different  language  from  th^ 
rest*  Most  of  the  Indians,  at  the  time  of  our  visit,  were  absent  on  tboir 
hunt,  and  we  had  no  opportunities  of  estimating  their  number  by  in- 
spection. Judging  from  those  that  we  saw,  and  the  information  received 
from  various  sources,  they  probably  amount,  excluding  those  enume- 
rated at  Okinakane,  to  lour  hundred  and  fifty.  They  were  a  wilder- 
looking  race  than  the  tribes  to  the  westward.  The  men  are  generally 
spare,  even  when  younff,  and  soon  become  withered. 

Their  principal  chietis  Spokane  Garry,  whose  name  was  bestowed 
upon  him  by  Governor  Sir  Georce  Simpson,  by  whom  he  was  sent^ 
when  about  twelve  years  old,  to  uie  Red  river  tor  education,  where  he 
spent  five  years.  Gar^  is  now  about  forty-two  years  of  ace,  is  very 
intelligent,  and  speaks  English  fluently.  He  bears  an  exceflent  char- 
acter, and  is  what  he  claims  to  be,  and  what  few  are  among  these 
tribes,  a  chief.  Of  petty  chiefs,  there  are  besides  an  abundance,  each 
band  having  two  or  three.  Garry  himself  accompanied  us  to  the  forks 
of  the  Spokane,  where  his  band  usually  reside.  A  few  podges,  chiefly 
of  old  men  and  women,  were  there  at  the  time.  His  own,  in  neatness 
and  com&rt,  was  far  beyond  any  we  had  seen.  His  family  were 
dressed  in  the  costume  of  the  whites,  which  in  fact  now  prevails  over 
their  own.  Many  of  the  Spokanes,  besides  their  intercourse  with  the 
fort,  visit  the  Anierican  settlements,  where  they  earn  money  by  occa- 
sioDal  work,  most  of  which  is  spent  in  clothing,  blankets,  &c.  The 
chief  offered  us  the  hospitality  of  his  house  with  much  cordiality — a  cup 
of  tea  or  coffee  and  bread.  The  "Spokane  House,"  which  is  a  land- 
mark upon  all  the  maps  of  this  country,  was  an  old  Hudson's  Bay  fort, 
situated  at  his  village,  but  has  long  since  been  destroyed. 

This  tribe  claim  as  their  territory  the  country  commencing  on  the  large 
plain  at  the  head  of  the  Slawntehus — ^the  stream  entering  the  Columbia 
at  Fort  Colville  ;  thence  down  the  Spokane  to  the  Columbia,  down  the 
Columbia  half-way  to  Fort  Okanagan,  and  up  the  Spokane  and  Coeur 
d'Alene,  to  some  point  between  the  falls  and  the  lake,  on  the  latter. 
There  is  in  this  direction  a  question  of  boundaiy  between  them  and  the 
Coeur  d'Alenes,  which  appears  to  be  as  complicated  as  some  of  those 
between  more  civilized  nations.  No  resort  to  arms  has,  however,  oc- 
curred, and  the  territory  continues  under  Joint  occupation.  An  addi- 
tional source  of  coolness  between  them  arises  from  a  difference  in  reli- 
gion— ^the  Spokanes  being  Protestants,  or  of  the  "American  religion," 
and  the  Coeur  d'Alenes  Catholics.  The  latter  taunt  the  former  as 
heretics,  whose  faith  is  worthless.  Garry  narrated  to  us  the  evils  aris- 
ing from  this  state  of  feeling,  with  a  forbearance  and  Christian  spirit  of 
to&ration  which  would  have  honored  any  one.    This  tribe  bkve  ^ 
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present  no  missionary  among  them,  but  they  seem  to  have  been  con- 
sistent to  what  they  learned  under  the  tuition  of  Messrs.  Walker  and 
Eels,  of  the  Chemakane  mission.  The  country  of  the  Spokanes,  though 
in  most  respects  unattractive  to  settlement  by  the  whites,  is  well  suited 
to  the  pursuits  of  the  Indian. 

The  high  plain,  which  extends  from  the  Spokane  river  to  Lewis's 
fork  of  the  Columbia,  and  which  belongs  chiefly  to  them  and  the  Nez 
Perces,  though  bleak  and  exposed  to  violent  winds,  affords  grazing  for 
their  stock  and. an  abimdance  of  the  roots  used  by  themselves  for  food, 
while  their  river  supplies  them  with  salmon.  They  obtain  buflTalo  hides 
for  their  lodges,  ana  skins  of  the  elk,  carraboo,  and  deer,  for  their  own 
clothing,  in  their  semi-annual  hunts  to  the  eastward. 

Of  the  larger  game  there  is  but  little  in  their  own  country.  The 
buffalo,  it  would  seem,  in  former  times  penetrated  at  least  occasionally 
thus  far  to  the  westward,  though  now  they  never  come  through  the 
northern  passes.  We  were  informed  by  an  old  Iroquois  hunter  at  Fort 
Colville,  who  has  been  some  forty-eight  years  in  the  company's  ser- 
vice, that  the  last  bull  was  killed  some  twenty-five  years  ago  in  the  Grand 
Coulee. 

Of  the  remaining  tribes  of  the  nation  it  will  be  necessary  to  speak 
even  more  briefly,  for  our  journev  did  not  bring  us  in  contact  with  them, 
and  but  little  can  be  added  to  what  has  been  before  published. 

The  Skitswish,  or  Coeur  d'Alenes,  live  upon  the  upper  part  of  the 
Coeur  d'Alene  river,  above  the  Spokanes,  and  around  the  lake  of  the 
same  name.  They  are  estimated  by  Dr.  Dart  as  only  two  hundred  in 
number,  which  is  believed,  however,  to  be  too  low  an  estimate.  Father 
Mehgarini,  formerly  missionary  among  the  Flatheads,  gives  as  his 
opinion  that  they  reach  four  nundred  and  fifty.  A.  mean  has  been 
adopted  in  the  recapitulation.  This  tribe  has  also  a  missionary  station 
belonging  to  the  Order  of  Jesuits. 

The  Kalispelms,  or  Pend  Oreilles  of  the  Lower  Lake,  inhabit  the 
country  north  of  the  Coeur  d'Alenes  and  around  the  Kalispelm  lake. 
Dr.  Dart  gives  their  population  as  five  hundred  and  twenty,  which  is 
but  little  snort  of  Father  Mengarini's. 

The  Slka-tkml-schi,  or  Pend  Oreilles  of  the  Upper  Lake,  a  tribe  who, 
by  the  consent  of  the  Selish,  occupy  jointly  with  them  the  country  of 
the  latter.  According  to  the  same  authorities,  they  reach  about  four 
hundred  and  eighty. 

The  Selish  proper,  or  Flatheads,  inhabiting  St.  Mary's  or  the  Flat- 
head valley,  and  the  neighborhood  of  the  lake  of  the  same  name.  Mr. 
John  Owen,  who  occupies  the  site  of  the  old  Jesuit  mission  of  St.  Ma- 
ry*s  as  a  trading-post,  says  that  there  remain  of  these  but  sixty-five 
lodges,  of  about  five  to  a  lodge,  giving  a  total  of  three  hundred  and 
twenty-fi:ve — a  number  considerably  exceeding  Dr.  Dart's  estimate, 
which  is  but  two  hundred  and  ten. 

The  tribe  was  once  a  very  powerful  one,  but  has  been  much  dimin- 
ished by  the  attacks  of  the  Blackfeet,  who  enter  their  country  through 
the  mountain  passes,  or  meet  them  in  their  hunts  upon  the  eastern 
side. 

Their  custom  is  to  make  two  hunts  annually  across  the  mountains — 
one  in  April,  for  t\ie\>w\\s>  5tom^\iiOcL  ^<s^  i^vaxw  in  June  and  July; 
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and  another,  after  about  a  month's  recruit,  to  kill  cows,  which  have  by 
that  time  become  fat.  In  these  excursions  they  are  accompanied  by 
that  portion  of  the  Pend  d'Oreilles  who  live  in  their  country,  and  about 
one  hundred  lodges  of  the  Nez  Perces,  as  well  as  parties  from  such 
other  tribes  as  see  fit  to  join  them.  Their  country  is  admirably  adapted 
for  grazing,  and  they  possess  about  one  thousand  head  of  American 
cattle,  which  were  mtroduced  by  the  worthy  and  zealous  Father  De 
Smet. 

They  are  not  rich  in  horses,  but  still  have  many  good  ones,  though 
frequently  robbed  by  their  enemies,  the  Blackfeet.  They  get  no  salmon, 
but  live  altogether  by  the  hunt,  and  do  not  manifest  any  disposition  to 
agricultural  pursuits  or  fixed  residence.  They  have  no  canoes,  but  in 
ferrying  streamy  use  their  lodge  skins,  which  are  drawn  up  into  an  oval 
form  by  cords,  and  stretched  on  a  few  twigs.  These  they  tow  with 
horses,  riding  sometimes  three  abreast.  Their  own  territory  still  fur- 
nishes them  with  ordinary  kinds  of  game— elk,  moose,  black  and  white- 
tailed  deer,  the  bighorn  and  bears.    Beaver  and  otter  are  abundant. 

The  mission  of  St.  Mary's  was  abandoned  in  1850,  the  habits  of  the 
Flatheads  leaving  the  missionaries  unprotected,  and  proving  an  ob- 
stacle to  effectual  labor.  They  have  at  the  station  a  village  of  log- 
houses,  but  notwithstanding,  generally  prefer  their  own  lodges.  Their 
great  chief  is  Kwi-kwi-kal-sin,  or  Victor,  a  man  highly  spoken  of  by 
the  whites  who  have  come  in  contact  with  him.  The  tribe,  in  fact, 
seem  to  be  an  exception  among  the  Indians  of  Oregon.  Their  heroism 
in  battle,  their  good  faith  towards  others,  and  their  generally  inoffen- 
sive conduct,  have  been  the  theme  of  praise  both  from  priest  and  lay- 
man. They  are,  however,  rapidly  disappearing  before  the  murderous 
warfare  of  the  Blackfeet.  Should  their  country  become  a  thorough-, 
fere  of  travel,  they  will,  to  some  degree  at  least,  be  protected  from 
their  enemies ;  but,  on  the  other  hsmd,  the  destruction  of  the  buffalo 
and  other  game  will  render  some  new  mode  of  subsistence  an  object 
of  proper  care  on  the  part  of  the  government. 

The  Kootenaies  or  Kitunahas,  and  the  Flatbows,  '^ho  now,  according 
to  Father  De  Smet,  form  one  tribe,  called  by  their  neighbors  Skalza, 
or  Skolsa,  inhabit  the  country  extending  along  the  foot  of  the  Rocky 
mountains,  north  of  the  Flatheads,  for  a  very  considerable  distance,  and 
are  about  equally  in  American  and  in  British  territory.  They  do  not 
enter  into  the  census  of  the  Oregon  superintendent,  and  they  have  had 
no  intercourse  with  the  whites  except  through  the  Fur  Company. 
Captain  Wilkes  states  their  number  at  about  400.  Their  usual  camp 
is  situated  in  the  Tobacco  plains,  where  they  were  visited  in  1846  by 
Father  De  Smet,  who  gives  a  description  of  their  country. 

The  Nez  Perces,  or  Saptin,  lie  to  the  south  of  the  Selish,  and  on 
both  sides  of  the  Kooskooskia  and  north  fork  of  Snake  river. 

Their  country,  like  that  of  the  Wallah- Wallahs,  extends  into  both 
Oregon  and  Washington  Territories.  They  are  one  of  the  most 
numerous  of  all  these  tribes,  amounting,  according  to  the  census  of 
1851,  to  1,889 ;  since  when  there  has  probably  oeen  less  decrease 
than  among  some  of  the  others. 

They  are  much  intermarried  with  the  Wallah- Wallahs,  whose  lan- 
guage belongs  to  the  same  femily,  and  also  with  the  Cayuses.    They 
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toive  no  chief  of  note  at  present  living;  Towwattu,  or  the  "Young 
Chief,"  having  recently  died. 

Wailatpu,  or  Cayuse :  The  country  belonging  to  this  tribe  is  to  the 
south  of  and  between  the  Nez  Perces  and  Wallah- Wallahs,  extend- 
ibg  from  the  Des  Chutes  or  Wawanui  river  to  the  eastern  side  of  the 
Blue  mountains.  It  is  almost  entirely  in  Oregon,  a  small  part  only, 
tpon  the  upper  Wallah- Wallah  river,  lying  within  Washington  Ter- 
ritory. The  tribe,  though  still  dreaded  by  their  neighbors  from  their 
<jourage  and  warlike  spirit,  is  but  a  small  one,  numbering,  according 
t6  the  same  authority,  126.  Of  these,  individuals  of  the  pure  blooa 
are  very  few ;  the  majority  being  intermixed  with  the  Nez  Perces  and 
Wallah- Wallahs — ^particularly  with  the  former — to  such  a  degree  that 
their  own  language  has  fallen  into  disuse. 

It  was  this  tribe  that  destroyed  Dr.  Whitman's  mission  in  1847. 
Their  head  chief.  Pa,  or  the  "  Five  Crows,"  has  since  then  generally 
absented  himself  from  his  people,  as,  although  not  concerned  in  the 
murder,  he  became  notorious  for  the  abduction  of  one  of  the  women. 
These  are  all  the  tribes  which  enter  into  the  Territory  east  of  the 
ftiountains,  except  that  a  small  remnant  of  the  original  tribe  belonsiug 
at  the  Cascades  of  the  Columbia  river  still  exist.  They  are  of  the 
Upper  Chinook  nation.  From  their  geographical  situation,  they  will 
^1  within  the  eastern  district;  and  as  the  IQikatats  frequent  the 
fishery  there,  it  would  be  desirable  to  comprehend  them  with  the 
ktter. 

It  would  be  interesting  to  give  a  reliable  comparison  of  the  Indian 
pbpulation  at  the  different  periods  since  their  mtercourse  with  the 
whites ;  but  the  data  from  which  this  could  be  drawn  are  too  uncer- 
tain to  furnish  satisfactory  conclusions.  Messrs.  Lewis  and  Clark  give 
the  earliest  information  respecting  them. 

Their  journey,  however,  permitted  only  very  loose  conjectures  on 
the  subject,  and  their  division  of  the  tribes  id  with  difficulty  to  be 
recognised  at  present.  The  following,  however,  appears  to  be  the 
Itrrangement,  and  it  is  so  far  intelligible  as  to  render  it  certain  that 
their  locations  have  not  materially  changed  within  that  time. 
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Lems  and  CUaV*  etAmote— 1806  onJ  1807. 
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Namea  of  Tribat. 


lah-Wallah, 
i-bow-pum  . 

j-show 

irat-palla  ... 
ilk 


i-wap-pan 
-tat-tos  ... 
im-a-ross. . 

l-dals 

n-nah-puB  . 
la-la 


le-loot 

[uk'kit-e-qiiRW 
k-shop 


sa-nim 

ligh-e-nim-mo .  - 

j-el-po 

lis-lo 

-so-mish 

:-suck-seal-tom. 

>il-po 

i-e-pah 

junnish 

B-wah 

Bt-pos 


Total. 


CorMfpoiidiiif  namat. 


Walla-Walla 

John  Day's  river .. . 
Des  Chute's  river . . 

Peluse 

Priest's  Rapids . . . . 
Lower  Yakima .  • . . 
do 


.do. 
.do. 


Upper  Yakima  i . . . 
Cascades,  Upper  Che- 
nooks* 
do 


Dalles 
...do.. 


Okin*a-kattes ... 
Sans  Puelles . . . 
8chwo^yel-pi. .. 

Spokanes 

.*..do 

Pend  d'Oreilles. 

Flatheads 

Koo-tames 

Nez  Perces 

Grand  Ronde  . . 
Wai-lat-pu 


PopuUtiMk 


2,600 

1,000 

1,200 

3,000 

3,000 

400 

200 

240 

400 

2,000 

1,000 

1,000 

2,400 

200 

2,406 

1,500 

3,500 

900 

2,600 

300 

600 

800 

8,000 

1,000 


42,200 


Captain  fVilkes'i  eitimate — 1841. 


Namea  of  Tribea. 


ades , 

5S 

ma 

lagan 

ille  and  Spokane 

Chutes,  &c 

ah-Wallah 

Total  population 


PopulatioB. 


150 
250 
100 
300 
450 
300 
1,100 


2,650 
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The  above  furnishes  a  very  incorrect  statement  even  of  the  tribes 
that  are  given,  and  some  of  the  most  important  are  omitted  altogeth«:. 
No  conclusion  can  be  drawn  from  it  whatever.  A  more  general  one  is 
contained  in  Captain  Wilkes's  pamphlet  on  Western  America,  as  fol- 
lows : 


N&me8  of  Tribea. 


Popi 


Kitunana 

Flatbeads 

Nez  Perces 

Wallah- WaQahs. 


.  Total  population 


400 
3,000 
2,000 
2,200 


7,600 


Which  is  also  much  less  than  the  actual  number  at  that  time.  Yet 
more  incorrect  is  the  estimate  of  Lieutenants  Warr^^.and  Vavasour, 
R.  N.,  published  in  Martin's  "Hudson's  Bay  Territories,  &c.,"  in  1849, 
though,  as  regards  this  part  of  the  territory,  it  is  not  so  bad  as  the  rest: 

Eitimate  of  Lieutenants  Warre  and  Vavasour. 


Names  of  Tribes. 


Wallahs-Wallahs,  Nez  Perces,  Snakes,  &c 

Colville  and  Spokane 

Okanagan,  several  tribes 

KuUas  Palus,  (Kalispelm,)  several  tribes  . 
Kootenaies,  several  tribes 

Total  population 


PopaUtioD. 

3,000 
450 
300 
300 
450 


4,500 
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Dr.  Dart's  estimate — 1861. 

441 

Names  of  Tribes. 

Men. 

Women. 

Children. 

Total. 

Wallah- Wallah 

52 
95 

129 
60 

297 

40 
115 
206 

62 
195 

38 

90 

147 

59 

130 

Des  Chutes. 

300 

Dalles 

482 

JPeluse  •................••••....• 

181 

Kanatat 

492 

Yakima,  (estimate) 

1,000 

Rock  Island 

300 

Okanaeran  ..•...••....••.••....•. 

250 

C  ol  villa 

320 

Sin-ha-ma-mish,  (Spokane) 

232 

Cour  d'Alene 

200 

Lower  Pend  d'Oreille 

520 

Upper  Pend  d'Oreille 

480 

Mission  ..:... 

210 

Nez  Perces 

698 
38 

1,182 

48 

"io" 

1,880 

Cayuse .... 

126 

•Total  population 

7,103 

included  with  the  Wallah-WaUahs. 

Estimate  of  1853. 

of  Upper  ( 

:;hinooks,i 

ittheDaUes, 

Names  of  Tribes,  d^c. 

Population. 

Klikatats 

300 

Yakimas ^..^ 

600 

Pisquouse  and  Okinakanes 

550 

Schwovelni*  or  ColviUe 

500 

Spokane  

450 

Cour  d'Alene 

325 

Lower  Pend  d'Oreille 

480 

Upper  Pend  d'Oreille 

520 

Flatheads 

325 

Kootenaies  and  Flalbows 

400 

Pez  Perces 

1,700 
120 

Cayuse 

Wallah- Wallahs,  Peluse,  &c 

500 

Dalles  bsuids 

200 

Cascades - 

36 

Total  population 

7,006 

NoTB.— Of  which  it  is  proposed  that  the  Net  Peroes,  Cayuse,  Wallah-Wallahs,  and  Dalles 
Indians  remain  under  the  Oregon  superintendency. 
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As  the  relations  of  the  Hudson^s  Bay  Company  to  the  Indian  tribes, 
as  well  as  to  the  citizens  of  the  Territory,  is  a  matter  of  some  imporlaDoe^ 
a  statement  of  their  establishments  is  herewith  subqaitted. 

The  principal  is  Fort  Vancouver,  on  the  Columbia  river,  which  ii 
the  parent  establishment  whence  the  others  are  supplied  with  goods. 
The  po^t  is  enclosed  by  a  stockade  of  two  hundred  by  one  hundr^  and 
seventy-five  yards,  twelve  feet  in  height,  and  is  defended  by  bastions 
on  the  northwest  and  southeast  angles  mounted  with  caniKMi.  Withia, 
are  the  governor's  house,  two  smaller  buildings  used  by  clerks,  a  range 
of  dwellmgs  for  femilies,  and  five  large  two^story  ward-houses,  besida 
oflSces.  Without,  there  is  another  large  store-ltouse,  at  present  hired 
by  the  United  8tates.  These  are  all  built  of  scjuare  logs  framed  to- 
gether. At  some  Uttle  distance  there  is  also  a  village  of  fifty  or  sixty 
eabins,  occupied  by  servants.  Kanakas,  and  Indians^  and  a  salinoB- 
house  on  the  bank  of  the  river.  The  buildings  are  old  and  cmt 
siderably  decayed,  only  the  repairs  necessary  to  keep  them  in  tenanr- 
able  order  having  of  late  years  been  expended*  There  are  at  preseiA 
two  chief  factors  at  this  post,  Messrs.  Peter  %ene  Ofi;den  and  bonaU 
MacTavish,  with  a  consiaerable  number  of  clerks  and  othei*  emphjdk 

The  company^s'land  claim  at  Fort  Vancouver  embraces  several 
tracts:  first,  the  plain  on  which  the  fort  and  United  States  barracks 
are  situated,  with  a  small  one  behind  it,  making  together  a  tract  of 
about  four  miles  square.  About  one  thousand  acres  are  enclosed  or 
under  cultivation ;  attached  to  which  there  are  sheds,  stabling,  and  t 
small  dwelling  for  a  farmer.  Adjoining  this,  to  the  eastward,  is  another 
tract,  known  as  the  Mill  claim,  two  and  a  half  by  three-quarter  nules 
square,  on  which  is  a  saw-mill  having  tolerable  water-power,  but  sub- 
ject to  stoppage  during  freshets.  Besides  the  above,  they  claim  two 
other  small  prairies  behind  the  first  mentioned,  which  are  respectively 
a  half  and  one  mile  square. 

The  business  at  this  post  has  changed  with  the  condition  of  the 
countrv  since  the  treaty,  and  is  now  almost  entirely  mercantile  and 
carried  on  with  the  settlers.  American  Oregon  never  was,  strictly 
speaking,  a  fur  country,  and  the  fall  in  the  value  of  beaver  has  anniiih 
lated  what  trade  it  once  afforded.  Comparatively  a  small  amount  of 
Indian  goods  are  now  imported,  that  description  of  merchandise  being 
sent  to  the  posts  in  their  own  territory  by  way  of  Victoria.  What 
trade  with  Indians  is  carried  on  here  is  the  ordinary  retail  trade  of 
country  stores,  and  for  cash.  The  amount  of  their  general  business 
may  be  gathered  from  their  imports  during  1853.  These  consisted  of 
one  cargo  of  assorted  American  goods  from  New  York,  and  anodier 
valued  at  about  .£19,000  from  London,  paying  duties  to  the  amount  of 
tiearly  $24,000.  A  considerable  portion  of  these  were  sold  on  commis- 
sion at  Portland,  Oregon  city,  and  other  places  in  the  Willeunette 
valley. 

The  next  post  above  Vancouver  is  Fort  Wallah- Wallah,  on  the  Co* 
lumbia  river,  below  the  entrance  of  the  Snake.  There  are  here  three 
or  four  one-story  adobe  buildings,  with  offices,  enclosed  by  a  wall  of 
the  same  matenied  some  thirty-five  yards  on  each  side,  having  a  bas- 
tion at  one  angle.  It  is  almost  utterly  valueless  except  as  a  station 
where  horses  can  be  kei^l  Cot  the  trains.    There  is,  indeed,  some  trade 
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with  the  neighboring  Indians,  chiefly  in  cash,  but  not  enough  to  warrant 
its  maintenance,  except  for  the  above  purpose.  The  fort  is  in  very  in- 
diflferent  repair,  and  the  country  in  the  immediate  neighborhood  a 
desert  of  drifting  sand.  Some  eighteen  or  twenty  miles  up  the  Wallah- 
Wallah  river  is  a  so-called  farm,  on  which  are  two  small  buildings,  a 
dwelling-house,  and  dairy.  There  was  formerly  a  dam  for  irrigation, 
but  it  is  broken  down.  They  have  here  some  twenty  acres  cultivated 
in  diflferent  spots ;  the  principal  object  is  grazing.  The  force  here  con- 
sists of  Mr.  Pembrum,  chief  clerk,  one  interpreter,  two  traders,  and 
six  men,  Canadians  and  Indians. 

Fort  Colville,  upon  the  Columbia,  above  Kettle  falls,  is  next  in  im- 
portance to  Vancouver,  though  far  inferior  to  it  in  extent.  It  is  situated 
on  the  second  terrace,  at  some  distance  back  from  the  river,  the  lower 
one  being  flooded  in  part  during  the  freshets.  The  buildings  consist  of  a 
dwelling,  three  or  four  store-houses,  and  some  smaller  ones  used  as  a 
blacksmith's  shop,  &c.;  all  of  one-story,  and  built  of  square  logs.  The 
whole  was  once  surrounded  by  a  stockade,  forming  a  square  of  about 
seventy  yards  on  each  side.  This  had  been  removed,  except  on  the 
north,  where  it  encloses  a  narrow  yard  ci)ntaining  oflices.  One  bastioii 
remains.  About  thirty  yards  in  the  rear  of  this  square  are  the  cattle- 
yard,  hay-sheds,  &c.,  enclosing  a  space  of  forty  by  sixty  yards,  roughly 
fenced  in,  and  the  sheds  covered  with  bark.  On  the  left  of  the  front 
are  seven  huts,  occupied  by  the  lower  employes  of  thef  company ;  they 
are  of  rude  construction  and  much  decayed.  On  the  nght  of  the 
square,  in  the  rear,  at  a  distance  of  a  few  hundred  yards,  are  three 
more  buildings,  used  for  storing  produce. 

Besides  the  principal  establishment,  there  is  a  cattle-post,  about  nine 
miles  distant,  on  the  stream  laid  down  as  the  Slawntehus,  and  a  grist- 
mill of  one  pair  of  stones,  three  miles  oflT,  on  the  same  stream.  The 
latter  is  said  to  be  in  pretty  good  order,  and  the  water  to  serve  all  the 
year  round.  Here,  formerly,  the  flour  for  the  northern  posts  was 
ground  from  wheat  raised  on  the  company's  farm.  This  farm  was 
once  pretty  extensive,  but  only  a  small  portion  is  cultivated  at  present. 

Fort  Colville  was  once  the  post  of  a  chief  factor,  the  highest  oflScer 
in  charge  of  a  station,  and  nere  the  annual  accounts  of  the  whole 
country  were  consolidated  previous  to  transmission  across  the  mount- 
ains. The  present  force  consists  only  ot  Mr.  McDonald,  chief  clerk, 
a  trader,  and  about  twenty  Canadians  and  Iroquois  Indians.  In  for- 
mer years  goods  were  sent  through  this  post  to  those  north  of  the  line, 
but  this  route  is  now  abandoned.  The  amount  of  furs  collected  here 
is  not  large,  and  comes  chiefly  from  the  upper  Columbia.     They  are 

{)rincipally  bear,  beaver,  muskrat,  marten,  and  fox  skins.    The  beaver 
s  not  considered  to  be  worth  in  London  more  than  its  cost  when,  laid 
dovm  there. 

About  fifteen  Canadians  are  settled  on  claims  in  this  neighborhood, 
chiefly  on  the  Slawntehus.  They  are  former  servants  of  the  company 
whose  time  has  expired,  and  who  intend  to  be  naturalized. 

Below  Fort  Colville  is  Fort  Okanagan,  situated  on  a  level  plain  on 
the  right  bank  of  the  Columbia,  a  little  above  the  mouth  of  the  Okina- 
kane  river,  and  not  far  from  the  site  of  one  of  Mr.  Astor's  posts.  The 
fort  consists  of  three  small  houses,  enclosed  with  a  stockade.    There 


444  H.   Doc.  129. 

were  formerly  some  outbuUdings,  but  they  have  been  sufiered  to  decay. 
There  is  no  appearanoe  of  business  here,  and  no  goods  on  hand.  One 
trader,  a  Canadian,  was  the  only  white  man  on  the  ground  when»we 
visited  it.  A  few  furs  only  are  taken,  and  the  post  probably  does  not 
pay  its  expenses.  It  was  once  of  consequence  as  a  stopping  place  for 
the  batteaux  passing  to  and  from  Fort  Colville,  but  is  now  kept  up  ap- 
parently for  form's  sake.  We  learned  that  the  price  of  sucn  fiirs  as 
were  taken  here  was,  for  a  black  fox  skin,  a  quarter  of  a  yard  of  red 
cloth,  or  a  red  oocktail  plume ;  for  marten  or  red  fox,  ten  charges  rf 
powder  and  ball ;  for  beaver,  otter,  or  bear  skins,  thirty  charges. 

Fort  Kontamie,  upon  the  great  bend  of  the  Flatbow  river,  and  not 
far  from  the  Flatheaa  lake,  is  an  inferior  post,  in  charge  of  a  Canadian  as 
trader  and  postmaster,  with  one  Canadian  and  a  half-breed  under  him. 

The  above  constitute  all  the  posts  situated  in  the  country  east  of  the 
Cascades  and  north  of  46°.  It  may  be  worth  while  to  include  the  rest 
of  those  in  American  territory. 

There  are  in  Oregon  and  east  of  the  mountains  only  two — Fort  Hall, 
on  the  head  of  the  Snake  river;  and  Fort  Bois^e  upon  the  same,  nearhf 
opposite  the  mouth  of  the  Owy-hee.  The  latter  is  merely  a  stopping 
place,  occupied  by  a  trader  and  a  few  Kanakas.  The  former  is  a  more 
important  one,  from  its  opportunities  for  trade  with  the  emigrants  and 
with  the  Salt  lake.  Of  the  present  condition  of  this  I  am  not  informed; 
but  it  is  only  a  third-rate  post. 

West  of  the  Cascades,  in  Oregon  Territory,  the  principal  is  Foil 
Umpqua,  on  the  Umpqua  river.  This  was  destroyed  by  fire  two  or 
three  years  since;  but  to  what  extent — since  rebuilt — ^I  do  not  know. 
The  rest  consist  of  a  bouse  and  granary  at  Champoes,  on  the  Wil- 
lamette; one  acre  of  ground  below  the  falls  of  Oregon  city,  purchased 
from  an  American,  a  farmer ;  640  acres  on  Souvies*s  island,  at  the 
mouth  of  the  Willamette ;  with  a  house,  dairy  and  garden — the  building 
about  six  years  old.  The  old  bui  Idings  at  Astoria  are  of  no  value  whatever. 

In  Washington  Territory,  west  of  the  Cascades,  there  are,  first,  and 
the  only  one  of  importance.  Fort  Nisqually,  on  the  lands  of  the  Puget's 
Sound  Agricultiu-al  Company.  It  is  situated  at  some  distance  from  the 
water,  on  a  high,  undulating  prairie,  and  is  a  cluster  of  small  buildings, 
of  no  great  vgdue,  within  a  stockade.  The  trade  here  is  principally 
with  the  settlers.  Besides  this,  there  is  a  granary  and  about  five  acres 
of  land  two  miles  above  the  mouth  of  the  Cowlitz  river ;  a  tract  o< 
land  on  Cape  Disappointment,  occupied  by  an  old  servant,  and  a  small 
store  and  lot  of  ground  at  Chinook. 

With  the  exception  of  Fort  Vancouver,  it  is  behoved  that  none  of 
these  posts  are  worth  maintaining  for  any  other  purpose  than  that  of 
holding  the  property  till  a  «ale  can  be  effected.  The  condition  of  the 
whole  country  is  completely  changed  since  they  were  established,  and 
the  company  are  now  Uttle  else  than  general  merchants.  At  all  points 
of  present  importance  they  meet  with  the  usual  competition  from  our 
citizens ;  and  whenever  it  will  repay  the  enterprise,  the  same  compe- 
tition will  follow  them  elsewhere.  The  relations  of  the  company  to  the 
Indians  are  necessarily  far  less  intimate  than  they  have  been,  thoufih 
not  less  friendly ;  but  even  the  more  distant  tribes  now  frequent  the 
towns,  attracted  ipatllj  b^  novelty,  and  partly  by  the  opportunities 
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afforded  for  earning  money  by  labor.  Most  of  them  comprehend  fully 
that  the  sceptre  has  departed  from  Judah,  and  that  our  own  people 
possess  the  country . 

The  familiarity  of  the  company's  oflBcers  with  the  Indiws  and  their 
usages,  of  course  gives  them  a  certain  influence;  but  there  is  no  evi- 
dence that  this  has  been  used  unfairly,  or  that  since  the  conclusion  of 
the  treaty  they  have  ever  endeavored  to  prejudice  them  against  our 
government.  So  far  as  regards  their  course  previous  to  that  time,  it 
"was  clear  enough.  As  traders,  they  endeavorea  to  secure  to  themselves 
every  advantage  of  trade ;  as  British  subjects,  they  upheld  and  stood 
by  tneir  country  while  it  stood  by  them ;  but  in  every  matter  between 
a  white  man  and  an  Indian,  they  sustained  the  white,  of  whatever  na- 
tion. The  conduct  of  Dr.  John  McLoughlin  and  of  Mr.  Peter  Skene 
Ogden,  on  more  than  one  trying  occasion,  was  worthy  of  all  praise.  It 
was  the  former  who,  on  the  destruction  by  the  Umpqua  Indians  of  the 
train  under  the  command  of  Jedidiah  Smith,  an  American  and  a  rival 
fur-trader,  sent  against  the  aggressors  an  armed  party,  and  restored  to 
him,  without  charge,  his  recaptured  goods ;  it  was  the  latter  who,  upon 
hearing  of  the  Whitman  massacre,  instantly  set  out  himself  for  the 
Cayuse  country  and  purcnased  the  liberty  of  the  surviving  women  and 
children.  For  the  expenditure  on  this  occasion,  it  may  be  mentioned, 
the  company  have  never  requested  or  received  payment.  Their  hos- 
pitality and  kindness  to  the  early  settlers  drew  upon  them  censure  from 
home ;  while,  in  this  country,  those  who  have  received  most  at  their 
hands  have  been  most  bitter  in  their  abuse. 

The  white  servants  of  the  company,  as  their  time  expires,  settle 
here  and  become  naturalized.  Some  of  the  oflScers,  also,  are  already 
citizens,  and  others  will  follow  their  example.  Very  few  will  ever 
leave  the  country. 

In  respect  to  the  impression  which  it  is  supposed  may  be  created 
by  purchasing  goods  from  them  for  Indian  service,  it  may  be  remarked, 
that  any  danger  of  misconception  on  this  point  has  passed  away. 
Very  few  goods  have,  in  fact,  ever  been  purchased  from  the  company 
by  government  oflScers  for  this  purpose,  and  the  reason,  on  those  occa- 
sions, has  been  simply  because  they  alone  had  supplies  of  suitable 
kind. 

The  missions  also  require  notice  in  connexion  with  Indian  relations. 

The  Presbyterians  formerly  had  stations  among  the  Cayuse  at  Wai- 
atpu,  on  the  WaUah- Wallah  river,  under  the  superintendence  of  Dr. 
Wnitman;  among  the  Spokanes  at  Chemakane,  upon  a  branch  of  the 
Spokane  river,  under  Messrs.  Walker  and  Eels;  among  the  Nez  Perces 
at  Lapwai,  near  the  mouth  of  the  Kooskooskia,  under  Mr.  Spalding; 
and  at  Kaima-on  its  headwaters,  under  Mr.  Smith.  The  last  was 
maintained  but  a  short  time,  smd  all  of  them  have  been  abandoned 
since  Dr.  Whitman's  murder..  The  Methodists  also  once  had  a  mis- 
sion at  the  Dalles. 

The  only  missions  now  among  the  eastern  tribes  are  those  of  the 
Jesuits  and  Oblats.  There  are,  of  the  former,  two  priests  at  Fort  Col- 
ville,  two  among  the  Pend  d'Oreilles,  and  two  among  the  Coeur 
d'Alenes.  Of  the  latter,  there  is  one  at  Wailatpu,  and  two  on  the  Ya- 
kima.    The  mission  of  St.  Mary's,  among  the  Flatheads,  was  given  u^ 
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in  1851,  on  account  of  the  Blackfeet  incursions.  The  Yakima  nusskn 
is  not  fixed,  but  transitory,  having  two  regular  stations,  oge  occupied 
in  the  winter,  the  other  in  the  summer.  , 

Concerning  the  influence  of  the  existing  missions,  there  can  be  do 
doubt  that  it  is,  to  a  certain  extent,  beneficial  in  preserving  peace 
among  the  tribes,  as  well  as  in  settling  private  quarrels.  Beyond  a  very 
small  number,  however,  their  control  over  individuals  is  limited.  They 
have,  unquestionably,  inculcated  principles  of  honesty  and  morali^, 
which  in  some  cases  perhaps  have  taken  root,  but  have  essentially 
"  fidled  in  accomplishing  any  great  and  lasting  improvement.  Many  of 
the  Indians  have  adopted  certain  forms  of  Chnstianity,  such  as  the 
sign  of  the  cross,  the  repetition  of  short  prayers,  or  singing  of  canti- 
cles ;  but  I  have  failed  to  notice  that  this  has  always  been  a  proof  of 
trustworthiness.  For  the  rest,  it  is  evident  that  the  objects  of  th^e 
gentlemen  are  inconsistent  with  the  settlement  of  the  country,  or  the 
establishment  of  fixed  agencies.  It  is  not  intended  to  be  represented 
that  they  have  used  reprehensible  means ;  but  in  the  knowledge  that 
their  influence  must  infallibly  be  shaken  whenever  contact  with  the 
whites  becomes  general,  it  is  not  to  be  doubted  that  they  have  dis- 
couraged it. 

In  tnis  connexion  it  may  be  remarked,  that  under  no  consideratiaa 
should  agencies  be  conferred  on  priests  or  clergymen  of  any  denoini- 
nation,  as  the  desire  to  propagate  their  own  peculiar  tenets  cannot  fiiil 
to  embarrass  their  official  relations.  The  distinction  is  already  drawn 
among  the  Indians  between  the  '*  American"  and  French  reUgions, 
and,  as  in  the  case  of  the  Cceur  d'Alenes  and  Spokanes,  has  already 
created  ill  feelinss.  Any  appointments  of  clerical  officers  will  neces- 
sarily be  regarded  as  an  endorsement  of  their  peculiar  doctrines; 
whereas  all  idea  of  a  connexion  of  religion  and  government  should  be 
discountenanced. 

It  is  a  fortunate  circumstance  that  there  has  as  yet  been  little  or  do 
negotiation  with  the  Indians  of  the  Territory,  and  tnat  their  official  re- 
lations with  the  government  have  been  but  few,  and  those  confined  to 
the  tribes  on  the  Columbia  river.  The  evils  arising  from  the  want  of 
a  settled  and  consistent  policy,  firom  constant  changes  of  agents,  and 
from  the  rejection  of  treaties  entered  into  with  them,  have  not  arisai 
here.  The  field  is  new,  and  it  is  highly  desirable,  both  for  the  sake  of 
the  whites  and  the  Indians,  that  it  should  be  entered  upon  with  judg- 
ment. 

To  remove  the  Indians  altogether  into  any  one  district  is  impracti- 
cable, for  the  western  verge  has  been  reached.  To  throw  the  fishing 
tribes  of  the  coast  back  upon  the  interior,  even  were  the  measure  pos- 
sible, would  destrov  them ;  nor  is  there  any  suitable  region  east  ot  the 
Cascades  where  all  of  the  tribes  now  living  there  could  be  concentred 
and  find  food.  They  must,  therefore,  jremain  as  they  are,  adopting 
such  a  plan  only  as  will  remedy,  so  far  as  may  be,  the  inconvemence 
of  the  contact. 

The  great  primary  source  of  evil  in  Oregon  and  the  western  part  of 
this  Territory  is  the  donation  act,  in  which,  contrary  to  establish^ 
usage  and  to  natural  right,  the  United  States  assumed  to  grant,  abso- 
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lutely,  the  land  of  the  Indians  without  previous  purchase  from  them. 
It  followed}  as  a  necessary  consequence,  that  as  settlers  poured  in,  the 
Indians  were  unceremo|uously  thnist  from  their  homes  and  driven  forth 
to  shift  for  themselves.  No  provision  was  made  to  support  them  after 
their  former  means  were  taken  away ;  and  finally  the  treaties,  negoti- 
ated by  authorized  agents  of  the  government,  in  which  some  small 
patches  of  their  own  territories  were  secured  to  them,  were  either  re- 
jected or  passed  over  in  sili^nce.  A  consequence  of  this  has  been  that 
a  natural  distrust  has  sprung  up  in  theu:  minds  as  to  the  good  faith  of 
the  government  or  its  agents  in  making  treaties  at  alL  The  policy  has 
indeed  one  merit,  that  of  economy.  But  a  few  years  will  elapse  be- 
fore a  universal  escheat  will  preclude  the  necessity  of  any  purchase. 

Excepting  a  few  persons  south  of  the  Columbia  and  Snake  rivers, 
and  the  Hudson  Bi^  Comj>any's  forts,  there  are  few  or  no  white  settlers 
within  the  limits  ot  Washington  Territory  east  of  the  Cascades.  So 
for,  therefore,  as  the  tribes  inhabiting  that  country  is  concerned,  no 
difficulty  has  as  yet  sprung  up.  It  is  entirely  in  the  power  of  the  gov- 
ernment to  obviate  its  ftiture  occurrence. 

But  in  order  to  avoid  the  rejection  of  future  treaties,  a  course  almost 
impossible  to  explain  satisfactorily,  and  which  is  rendered  still  more 
unfortunate  by  the  length  of  time  required  to  amend  or  renew  them,  it 
is  necessary  to  procure  in  advance  Irom  Congress  some  expression  of 
its  views  on  the  subject.  This  is  in  fact  requisite  under  any  circum- 
stances, because  the  law  gives  no  power  to  the  superintendent  to  make 
even  provisional  reserves,  and  lands  set  aside  for  Indian  use  may  be 
taken  up  without  remedy  before  a  satisfaction  can  be  procured.  In 
fact,  they  are  very  likely  to  be  so,  with  a  view  to  speculation  out  of  the 
government. 

It  is  not  believed  that  extensive  reserves  would  be  desirable  for  these 
tribes.  The  nature  of  their  country  and  their  own  habits  make  the 
•case  entirely  different  from  those  of  tne  prairie  Indians.  Although  some 
of  them  cross  the  mountains  in  search  of  buffalo,  they  are  not  generally 
hunters ;  nor  is  their  country  any  longer  a  game  country.  They  re- 
quire the  liberty  of  motion  for  the  purpose  of  seeking,  in  their  proper 
season,  roots,  lierries,  and  fish,  where  those  articles  can  be  found,  and 
of  grazing  their  horses  and  catde  at  large ;  but  they  do  not  need  the 
exclusive  use  of  any  considerable  districts.  A  large  portion  of  their 
territory  will,  in  all  human  probability,  never  be  occupied  by  white 
men ;  and  so  far  nature  has  provided  reserves.  What  is  necessary^ for 
them,  and  just  in  itself,  is,  that  small  tracts  of  good  land  should  be  set 
apart  as  permanent  abodes,  where  they  may  raise  their  vegetables  and 
bury  their  dead,  secure  that  they  will  not  be  driven  off  at  the  pleasure 
of  the  first  comer. 

This  is  especially  so,  because  their  main  resource  during  a  portion 
of  the  year  is  speedily  destroyed  in  the  neighborhood  of  settlements. 
A  drove  of  hogs  belonging  to  one  white  man  will  consume  the  winter 
provision  of  a  tribe  of  bdians.  In  like  manner,  the  use  of  their  custom- 
ary fisheries,  and  free  pasturage  for  their  stock  on  unenclosed  lands, 
should  be  secured. 

The  subject  of  the  right  of  fishery,  in  its  present  position,  is  believed 
t0  be  one  concerning  which  difficulties  may  arise.    It  is  certain  that 
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he  intention  of  Congress  never  was  that  the  Indians  should  be  ei- 
clnded  from  them ;  but  as  no  condition  to  this  effect  wa3  inserted  in  the 
donation  act,  the  question  has  been  started  whether  persons  taking 
claims,  including  such  fisheries,  do  not  possess  the  right  of  monopolizing 
them.    It  is,  therefore,  proper  that  this  also  should  be  set  at  rest  by  law. 

A  tract  of  a  mile  square  would,  it  is  believed,  be  sufficient  for  each 
of  the  before-mentioned  tribes,  or,  where  deemed  more  convenient,  force 
quarter-sections  at  different  points.  This  amount,  however,  should  not 
include  the  land  required  for  agencies ;  and  authority  ought  to  be  given 
to  the  superintendent  to  set  aside  for  this  purpose  not  exceeding  another 
square  mile,  (to  be  in  one  body,)  in  the  territory  of  each  tribe,  which 
shall  be  exempted  from  individual  claim.  It  is  not  supposed  that  it 
will  be  requisite  to  occupy  them  all  at  once;  but,  in  anticipation  of  the 
future  settlement  of  the  country,  it  is  desirable  to  secure  suitable  posi- 
tions, that  the  United  States  may  not  be  compelled  to  buy  back  what  is 
required  for  public  uses. 

•  No  conventional  arrangements,  strictly  so  speaking,  are  known  which 
need  action  on  the  part  of  the  government;  but  the  assurance  has  every- 
where been  given  by  the  whites,  settling  among  the  Indian  tribes-,  that 
Congress  would  compensate  them  for  the  lands  taken.  Those  among 
whom  establishments  have  been  made  for  any  length  of  time,  finding 
themselves  crowded  out  of  their  houses,  and  fast  dwindling  away,  ask 
often  when  this  promise  will  be  fulfilled,  for  they  have  but  a  little  time 
left  to  employ  it,  and  they  leave  no  children  behind.  Distrust  thus 
attaches  to  the  country,  and  the  advance  of  settlement  into  new  districts 
is  looked  upon  with  suspicion. 

As  regards  treaties  tor  the  purchase  of  their  lands  and  other  pur- 
poses, it  would  be  roost  advantageous  simply  to  acquire  the  right  of 
settlement  at  pleasure  in  their  territory,  except  upon  the  tracts  reserved 
for  their  own  use,  leaving  the  remainder  as  lands  comnrK)n  to  both. 
Payment  should  be  made  to  them  in  goods,  for  although  most  of  them- 
understand  the  value  of  money  perfectly,  the  former  mode  is  preferable, 
as  it  does  not  furnish  an  inducement  to  go  into  the  towns,  and  as  it  con- 
fers a  greater  benefit  at  less  cost  The  merchandise  should  consist  chiefly 
of  blankets,  coarse  warm  clothing,  agricultural  tools,  &c.,  with  a  few 
of  what  is  termed  "Indian  goods"  as  possible.  In  respect  to  presents, 
the  indiscriminate  distribution  of  considerable  amounts  is  to  be  avoided 
as  useless  if  not  injurious.  Small  presents  are  proper  on  the  occasional 
visits  of  chiefs  to  the  agencies,  but  these  should  be  discouraged  when 
not  on  business. 

In  negotiating  treaties,  as  the  distance  from  the  settlements  to  the 
residences  of  the  difierent  tribes  is  very  considerable,  and  the  cost  of 
transporting  merchandise  for  presents  to  the  interior  would  be  enor- 
mous, it  is  recommended  that  none  whatever  be  given,  with  the  excep- 
tion of  a  little  tobacco  for  the  council  smoke,  and  on  the  conclusion  of 
the  treaty  a  beef  ox  or  two  to  each  tribe.  If  the  reason  is  explained  to 
them,  as  they  will  of  course  know  what  to  expect  when  the  treaty  is 
ratified,  they  will  be  perfectly  contented.  Should  the  suggestions  else- 
where made  be  adopted,  arrangemenis  may  be  in  progress  before  the 
first  distribution  which  wiQ  much  reduce  the  cost  of  delivering  the  an- 
nuities.   The  estimates  Vn  oX^vet  t^^pe^:^  bajre  been  made  for  a  small 
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party  of  officers  and  their  necessary  attendants.  No  troops  are  re- 
quired, and  every  additional  person  only  adds  to  the  expense  and  pre- 
vents celerity  of  movement. 

As  nearly  two  years  must  elapse  after  the  conclusion  of  a  treaty  be- 
fore a  ratification  can  take  place,  an  appropriation  be  made,  the  goods 
purchased,  forwarded,  and  transported  to  the  place  of  distribution  in 
the  usual  course,  it  is  recommended  that  an  appropriation  for  the  first 
payment  be  made  in  advance,  that  the  goods  may  oe  on  hand  as  soon 
as  the  ratification  takes  place.  Goods  for  the  eastern  part  oi'  the  Ter- 
ritory should  be  shipped  to  Portland  or  Fort  Vancouver;  those  for  the 
western,  to  Puget's  sound.  But  most  of  the  necessary  articles  can 
now  to  better  advantage  be  purchased  in  San  Francisco  than  imported 
fi-om  the  States,  and  it  is  recommended  that  this  course  be  pursued. 

In  every  treaty  concluded  with  these  tribes,  it  should  expressly  be 
stipulated  that  for  offences  committed  against  the  persons  or  property 
of  the  whites,  the  chiefi  in  the  first  instance  shall  oe  held  responsible 
for  the  delivery  of  the  offender  and  the  restoration  of  the  goods,  and- 
that,  further,  the  amount  of  all  damages  shall  be  deducted  firom  the 
annuity  of  the  tribe.  The  chief  should  receive  some  compensation  for 
his  responsibility,  and  be  assured  of  the  support  of  the  government  in* 
maintaining  his  authority. 

With  proper  judgment  and  care,  no  difficulty  is  to  be  apprehended 
in  managing  the  relations  with  any  of  the  tribes  east  of  the  Cascade 
mountains.  They  are  none  of  them  disposed  to  hostilities  against  the 
whites,  and  the  most  that  is  to  be  feared  is  an  occasional  theft.  Parties 
of  two  or  three  might  traverse  the  whole  country  without  annoyance. 
Neither  are  they  at  variance  with  one  another,  but  pass  fearlessly  from 
tribe  to  tribe.  Petty  jealousies  of  course  exist,  as  they  do  between 
band  and  band  in  the  same  tribe;  but  there  is  no  serious  dissension, 
calculated  to  lead  to  warfare  among  themselves.  Policy  requires  that 
some  military  force  should  be  maintained  in  the  neighborhood  of  the 
great  emigrant  trails,  and  perhaps  hereafter  a  post  may  be  required  on 
the  main  Columbia,  at  or  near  Fort  Colville;  but  for  this  there  is  no* 
present  necessity.  Whatever  force  is  employed  should,  however,  be 
cavalry,  and  during  the  summer  should  be  kept  constantly  in  motion. 

One  principle  of  poUcy,  in  particular,  should  be  observed — ^the  union 
of  small  bands  under  a  single  head.  The  maxim  of  divide  and  con- 
quer does  not  apply  among  these  people.  They  are  never  so  disposed 
to  mischief  as  when  scattered  and  beyond  control;  whereas  it  is  always 
in  the  power  of  the  government  to  secure  the  influence  of  chiefs,  and 
through  them  to  manage  their  people.  Those  who  at  present  bear  the 
name  have  not  influence  enough,  and  no  proper  opportunity  should  be 
spared  of  encouraging  and  supporting  them  in  its  extension.  This 
policy,  long  pursued  by  the  Hudson's  Bay  Company,  was  one  secret 
of  their  former  great  influence. 

It  has  been  mentioned  that  a  portion  of  the  Wallah- Wallahs,  to- 
gether with  the  Nez  Perces  and  the  Cayuses,  live  upon  the  borders  of 
the  two  Territories,  and  partly  in  each. 

In  relation  to  this  state  of  things,  it  will  be  perceived  that  some  ar^- 
rangements  must  be  made  between  the  two  superintendencies,  to  pre^ 
29 
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vent  clashing  in  their  government.  The  Wallah- Wallahs  proper,  and 
the  other  bands  south  of  the  Columbia  and  Snake  rivers  under  the 
YeUow  Serpent,  may  very  well  be  separated  from  the  Yfiikimas,  as 
they  already  in  fact,  and  together  with  the  other  two  tribes,  remain 
undfer  the  jurisdiction  mf  Oregon.  The  three  are  intimately  connected 
with  one  another.  The  Wallah-Wallahs  and  Nez  Perces  speak  dialects 
of  a  common  language,  and  the  Cayuses  have  abandoned  their  own 
for  that  of  the  latter.  They  have  greatly  intermarried,  their  countries 
adjoin,  and  iheir  separation  would  be  almost  as  impossible  as  the  di- 
vision of  the  tribe  itself.  Their  relations  with  the  Oregon  agency  and 
people  have,  moreover,  been  of  long  standing,  and  w^ill  remain  more 
mtimate  than  with  those  of  this  Territory.  Except  the  Bannaks  and  the 
Snakes,  they  form  the  only  tribes  felling  within  the  eastern  division  of 
Oregon. 

Treaties  should  nevertheless  be  concluded  with  them  at  once  on 
behalf  of  the  citizens  of  both  Territories,  and  in  the  mean  time  their 
subsequent  jurisdiction  be  permanently  fixed. 

The  most  judicious,  and  at  the  same  time  the  most  economical,  mode 
of  organizing  the  department,  would  probably  be  to  divide  the  Territory 
into  two  districts,  one  on  each  side  of  the  mountains,  in  both  of  which 
there  should  be  a  full  agent.  It  should  be  his  duty  to  visit  in  person,  at 
least  once  in  each  year,  every  tribe  in  his  district,  pay  the  annuities, 
supervise  the  farmers  or  laborers  employed  to  assist  the  Indians,  and 
generally  to  act  as  the  deputy  of  the  superintendent. 

The  agent  should  be  authorized  to  employ  an  assistant  or  clerk,  who 
should  live  with  him,  ajod  during  his  aosence  on  tours  of  inspection, 
manage  the  business  of  the  oflSce.  When  it  is  recollected  that  the  Ter- 
ritory embraces  eleven  degrees  of  longitude  by  six  in  latitude^  it  will  be 
obvious  that  the  superintendent,  especially  when  his  duties  are  united 
with  those  of  the  executive,  cannot  give  his  personal  attention  to  distant 
tribes,  and  that  the  most  responsible  duties  must  necessarily  be  dis- 
charged by  subordinates.  Their  pay  and  position  should  be  such  as  to 
secure  men  thoroughly  quaUfied,  both  by  character,  ability,  and  far 
miliarity  with  the  Indians.  The  pay  of  a  sub-agent,  barely  equal  to 
the  lowest  wages  of  common  labor,  cannot  be  expected  to  secure  the 
efficient  service  of  any  man  in  such  a  situation,  much  less  of  a  compe- 
tent one.  As  the  agent  himself  cannot  personally  supervise  all  the  dif- 
ferent tribes  in  learning  the  use  of  their  tools,  the  proper  arrangement 
of  their  crops,  building  fences,  &c.,  it  is  recommended,  further,  that  the 
superintendent,  under  the  sanction  of  the  department,  be  authorized  to 
allow  the  pay  of  a  sub- agent  to  not  more  than  one  person  for  each 
principal  tribe  of  Indians  who  shall  settle  among  them,  and  under  his 
direction,  or  that  of  the  agent,  assist  in  teaching  them.  Should  this, 
however,  not  be  deemed  advisable,  the  agent  should  be  allowed  to  hire 
for  at  least  three  months  during  each  of  the  first  two  years  after  the  ratifi- 
cation of  the  treaty,  a  person  suitable  for  the  task. 

Then*  own  cattle  would,  among  the  eastern  tribes,  suffice  for  their 
wants  in  breaking  up  their  land,  and  doing  the  requisite  hauling.  In 
the  western  agency  the  work  would  require  to  be  done  chiefly  by  hand, 
as  the  wooded  country  of  the  coast  does  not  afford  sufficient  range,  and 
the  Indians  have  Wt  iev?  Yiot^^^  ^sid  no  cattle*    Another  provision 
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ought  to  be  made  for  the  protection  of  their  fields  in  that  district 
Settlers  taking  up  lands  adjoining  the  reserved  g  rounds  should  be  com- 
pelled to  do  half  the  fencing  necessary  to  exclude  their  hogs  and  other 
stock,  the  Indians,  under  the  direction  of  the  agent,  doing  the  remainder. 
As  it  is,  they  are  exposed  to  the  loss  of  their  little  provision,  and  gov- 
ernment will  probably  be  called  upon  to  remunerate  them  for  the 
damage. 

The  location  recommended  for  the  eastern  agency  is  the  neighbor- 
hood of  the  old  Chemakaine  mission,  which  affords  good  land  and  tim- 
ber, and  is  both  central  to  the  district  and  accessible  to  wagons  from 
Wallah- Wallah  or  Fort  Colville.  For  the  western  agency,  some  point 
on  or  near  the  southern  end  of  Whidby's  island  would  probably  be  the 
most  convenient. 

The  Columbia  river  should  be  constituted  a  sub-agency,  to  have  ju- 
risdiction over  the  scattered  bands  of  the  Upper  and  Lower  Chinooks, 
and  those  of  the  Klikatats  who  reside  either  in  whole  or  in  part  among 
them.  Th«  boundaries  of  this  jurisdiction  can  be  settled  by  the  super- 
intendent, as  it  is  advised  that  the  Indians  living  within  it  be  for  the 
most  part  left  to  the  operation  of  civil  law ;  the  duties  of  the  sub-agent 
will  not  be  more  onerous  than  can  be  performed  with  the  necessary 
attention  to  his  other  occupations,  and  no  particular  residence  need  be 
furnished  or  designated. 

In  the  present  condition  of  the  Territory  there  is  great  confusion  as 
to  the  applicability  of  the  laws  regulating  intercourse  with  the  Indian 
tribes.  For  certain  purposes  it  is  Indian  country,  while  for  others  it 
assuredly  is  not,  and  m  every  respect  it  is  desirable  that  Congress  draw 
the  line  of  distinction. 

The  difference  between  the  eastern  and  western  sections  of  the  Ter- 
ritory may  require  some  few  differences  in  legislation.  The  western 
portion  is  as  yet  the  only  one  where  settlements  have  been  made ;  it  is 
there  that  the  bulk  of  the  population  will  continue  to  be ;  but  very 
radical  amendments  are  demanded  in  the  other  also.  The  following 
have  suggested  themselves : 

Act  of  June  30,  1834.  Section  2,  prohibiting  trade  with  the  Indians 
without  license,  to  be  repealed,  except,  of  course,  in  spirituous  liquors, 
the  introduction  of  which  into  the  Territory  east  of  the  mountains  may 
continue  to  be  illegal.  West  of  them,  however,  the  law  as  against  im- 
portation is  nugatory,  and  should  be  repealed.  The  repeal  of  sections 
8,  4,  6,  and  6,  will  necessarily  follow.  In  case  of  the  settlement  of  the 
country  by  the  whites,  there  will  of  course  be  merchants  and  traders, 
and  the  Indians  should  have  the  right  to  purchase  where  they  can  get 
the  best  and  cheapest  goods.  This  they  will  do  in  any  event,  and  the 
section  will  continue  to  be  a  dead  letter,  even  if  not  repealed. 

Section  7  to  be  limited  to  clothing  und  goods  of  American  or  Euro- 
pean manufacture.  These  Indians  have  tew  peltries,  and  look  forward 
to  the  sale  of  stock,  horses,  and  potatoes,  as  a  benefit  to  be  derived 
from  the  incoming  of  settlers. 

Section  9  to  be  repealed,  and,  as  a  substitute,  the  marking  of  cattle, 
horses,  mules,  hogs,  and  other  domestic  animals,  with  conspicuous  ear 
or  other  marks,  to  be  required,  which  marks,  as  in  the  western  States, 
to  be  recorded  in  the  office  of  the  clerk  of  the  county ;  a  penalty  to  be 


452  H.  Doc.  129. 

affixed  to  the  effacing  of  marks,  adopting  a  mark  previously  recorded, 
forging  a  mark,  or  fiusely  marking  animals. 

Section  20.  It  is  proposed  that  in  lieu  of  the  penalty  here  affixed,  the 
jury  shall  impose  the  fine — not,  however,  to  be  less  than  say  $50  for  eadi 
offence ;  ana  also  the  term  of  imprisonment,  if  that  is  not  repealed. 
One  practical  difficulty  in  the  execution  of  the  present  law  is,  that 
juries  are  inclined  to  consider  the  amount  of  the  penalty  as  too  great  lo 
rest  upon  Indian  evidence  only;  some  other  changes  will  follow  from 
the  amendment  proposed  to  section  26. 

Section  25.  For  the  purpose  of  better  defining  the  limits  of  federal 
and  territorial  jurisdiction,  it  is  proposed  that  the  power  of  the  former 
shall  extend  to  all  cases  of  felony,  and  that  of  the  latter  to  cases  of  llu^ 
demeanor  ;  that  the  federal  courts  have  also  power  to  appoint  commis- 
sioners in  each  county,  whose  duties  and  powers  shall  be  the  same  as 
those  of  commissioners  of  the  United  States  courts  in  other  States  and 
Territories,  and  who  shall  be  entided  to  the  same  fees  as  justices  of 
the  peace  in  the  Territory  of  Washington. 

As  an  additional  section,  it  is  recommended  that  in  all  cases  where 
the  military  forces  of  the  United  States  shall  be  employed  against 
Indians,  and  shall  take  as  prisoners  or  enforce  the  delivery  of  persons 
accused  of  any  crime,  it  shall  be  competent  for  them  to  try  by  court- 
martial  and  inflict  such  punishment  as  the  case  may  warrant,  even  to 
that  of  death.  The  object  of  this  provision  is,  the  greater  impression 
upon  the  tribes  produced  by  a  speedy  punishment,  and  the  saving  of 
the  great  expense  consequent  upon  the  keeping  of  prisoners  until  courts 
can  be  convened  at  distant  places.  The  rules  of  the  common  law, 
moreover,  in  relation  to  evidence,  are  so  glaringly  inapplicable  to  cases 
where  Indian  testimony  is  taken,  that  a  conviction  would  be  utterly 
impossibly  in  most  instances,  if  depending  entirely  upon  it. 

There  is,  another  measure  which,  under  proper  regulations,  it  is  be- 
lieved would  prove  of  essential  benefit  to  the  Indian,  and  of  great  con- 
venience to  the  citizen — a  well-considered  system  of  apprenticeship. 
Neither  those  of  the  coast  nor  those  of  the  interior  have  any  objection  to 
service  ;  on  th^  contrary,  they  all  regard  it  as  an  advantage  in  secur- 
ing a  certainty  of  food,  and  the  means  of  purchasing  necessaries. 
Large  numbers  of  Spokanes,  Yakimas,  &c.,  come  down  in  the  winter 
to  Vancouver,  Portland,  and  the  other  towns,  to  seek  employment,  and 
their  number  is.  yearly  increasing.  They  do  small  jobs,  and  work  as 
boatmen,  porter^,  and  house-servants,  and,  besides  many  presents  of 
clothing,  get  good  wages,  averaging  thirty  dollars  a  month.  They  are, 
however,  as  might  be  expected,  inconstant,  and  afler  a  short  time  return 
to  their  homes,  or  spena  their  money  in  gambling  before  seeking  work 
again.  In  a  country  where  labor  is  as  much  needed  as  it  is  here,  even 
this  comparatively  unprofitable  kind  is  in  demand.  Were,  however,  a 
measure  adopted  whicn  would  give  permanency  to  the  relation  of  master 
and  servant,  and  at  the  same  time  protect  tb«  rights  of  the  latter,  the 
value  of  Indian  labor  would  be  greatly  raised.  As  it  is,  many  persons 
hold  slaves,  purchased  firom  their  Indmn  masters,  who  are  to  a  certain 
extent  profitable,  though  they  are  generally  of  the  worst  class.  The 
Indians  show  considerable  mechanical  ingenuity,  €Uid  would  undoubt- 
edly  make  good  blackauiw^i^^  c^^^\v\ei«i)  and  mechanics  generally.   As 
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household  domestics,  attendants  on  the  saw-mills,  and  in  many  other 
ways,  they  can  be  employed  to  advantage ;  but  it  is  especially  as  farm 
servants  that  the  proposed  measure  would  be  most  useful,  as,  at  the  ex- 
piration of  their  term  of  service,  they  would  carry  back  with  them  a 
sufficient  knowledge  of  agriculture  to  improve  their  condition  at  home. 
I  would  therefore  recommend  that  the  superintendent  of  Indian  affairs, 
or  any  full  agent,  under  such  general  regulations  as  the  superintendent 
may  direct,  be  authorized,  with  the  consent  of  the  parents  or  next  rela- 
tions, to  bind  any  Indian  child  as  an  apprentice  to  a  citizen  of  good 
character  and  standing,  on  such  terms  and  for  such  time  as  may  be 
agreed  upon,  not,  however,  to  extend  beyond  the  period  when  the  ap- 

Erentice  shall  reach  the  age  of  twenty-one  years;  the  contract  subject  to 
e  terminated  by  the  superintendent  or  agent,  should  he  be  satisfied  of 
personal  ill-treatment,  immoral  use,  or  an  intention  to  leave  the  Terri- 
tory. As  the  practical  details  of  such  a  system  can  hardly  be  perfected 
in  advance,  and  as  abuses  might  arise  which  would  require  an  earlier 
action  than  could  be  procured  fi-om  Congress,  it  is  suggested  that  the 
superintendent  be  vested  with  entire  powers,  subject  only  to  the  revi- 
sion of  the  department. 

These  measures,  it  is  believed,  are  sufficiently  comprehensive  to 
cover  the  whole  ground,  and  at  the  same  time  preserve  all  that  is  requi- 
site of  the  system. 

The  western  division  of  the  Territory  remains  to  be  considered. 
On  the  Columbia  river  and  at  Shoalwater  bay  are  a  few  remnants  of 
the  once  numerous  Chinooks.  Of  these  there  were,  properly  speaking, 
two  nations — the  Upper  and  the  Lower  Chinooks ;  the  former  extending 
from  the  Dalles  nearly  to  the  Cowlitz  river ;  the  latter  from  thence  to 
the  ocean.  As  these  are  better  known  from  previous  accounts  than 
any  others  on  the  Pacific,  it  is  unnecessary  to  dwell  at  length  upon 
them.  Besides  the  small  party  at  the  Cascades  already  referred  to, 
there  are  of  the  Upper  nation  but  five.bands,  living  at  different  points 
on  the  Washington  side  of  the  river,  and  one  at  the  mouth  of  Dog  river, 
in  Oregon.  In  whatever  arrangement  is  made,  it  would  be  well  to  in- 
clude the  whole.  They  number  but  about  200.  Of  the  Lower  Chi- 
nooks there  are  six  or  seven  settlements,  most  of  which  consist  of  single 
families.  The  one  on  Chinook  beach  is  the  largest,  and  amounts  to  66. 
Almost  all  these  are,  however,  intermingled  with  the  Chihalis.  One 
of  their  grounds  is  upon  the  south  side  of  the  Columbia,  opposite  the 
mouth  of  the  CowUtz,  and  therefore  in  Oregon.  The  total  number  of 
this  tribe  is  reduced  to  about  120.  There  are  four  persons  who  claim 
to  be  chiefs :  Ske-ma-que-up  at  Wahkiakum,  To-tili-cum  at  Woody 
Island,  E-la-wah  at  Chinook,  and  Toke  at  Shoalwater  bay.  As  this  last 
named  locality  has  only  recently  been  much  known,  a  rather  more 
particular  notice  of  it  is  not  out  of  place.  It  was  really  the  principal 
seat  of  the  Chinooks  proper,  who  resorted  to  the  Columbia  mostly  for 
their  spring  salmon,  while  they  dug  their  clams  and  procured  their 
winter  supplies  on  the  bay.  It  formed,  in  fact,  a  perfect  Indian  Paradise 
in  its  adaptation  to  canoe  travel  and  the  abundance  of  scale  and  shell-fish 
which  it  furnished.  The  southern  half  of  the  bay  belonged  to  them ; 
the  country  on  the  Willopah  river  to  the  tribe  of  that  name,  and  the 
upper  end  to  the  Chihalis.     Trails  now  partially  obliterated  and  over- 
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Srown  connect  it  with  the  Cowlitz,  the  Chihalis,  and  different  points  on 
le  Columbia,  with  the  people  of  which  the  inhabitants  kept  up  a 
trade  in  dried  fish  and  clams,  purchasing  in  return  kamas,  wappatoo, 
and  other  foreign  commodities.  At  present  but  few  Indians  remain 
here,  the  small-pox  having  nearly  finished  its  work  during  the  past  year. 
In  the  winter  and  spring  it  spread  with  great  virulence  along  the  coast 
as  far  north  as  Cape  Flattery.  Some  lodges  upon  the  southern  peniih 
sula  of  Shoalwater  bay  were  left  without  a  survivor,  and  the  deaa  were 
found  by  the  whites  lying  wrapped  in  their  blankets  as  if  asleep. 

Quite  extensive  cemeteries  are  scattered  along  the  bay,  the  canoes 
in  which  the  bodies  of  former  generations  were  deposited  having  om- 
lasted  the  race  itself. 

The  Willopahs,  or,  as  called  by  Capt.  Wilkes,  Qualioquas,  may  be 
considered  as  extinct,  a  few  women  only  remaining,  and  those  inter- 
married with  the  Chinooks  and  Chihalis. 

Part  of  the  Chihalis  Indians  still  fi-equent  the  bay  for  fish,  clams,  and 
oysters,  and,  with  the  Chinooks  living  there,  are  employed  by  the  whites 
in  taking  the  latter  for  market.  They  bring  their  canoes  along  the  coast : 
if  the  water  be  smooth,  paddling  outside  the  breakers  ;  if  rough,  trailing 
them  with  great  dexterity  between  the  surf  and  the  beach.  They  . 
have  some  horses,  and  this  beach  is  a  favorite  race -ground.  The 
number  of  the  tribe  upon  Gray's  harbor,  and  that  part  of  the  river  from 
the  Satsop  down,  is  supposed  to  be  about  one  hundred  arid  fifty.  No 
settlements  have  been  made  on  Gray's  harbor,  and  only  three  claims 
taken  up ;  but  it  is  impossible  to  foresee  at  what  moment  population 
may  thrust  itself  into  any  district,  and  another  season  may  find  this  oc- 
cupied throughout. 

There  are  said  to  be  several  other  bands  inhabiting  the  northern 
branches  of  the  Chihalis,  the  Whishkah,  Wynoochee,  &c.,  between 
whom  and  the  whites  there  has  been  no  intercourse  whatever,  and 
who  have  never  been  included  in  any  estimate.  For  the  present  pur- 
pose they  may,  with  sufficient  probabihty,  be  reckoned  at  three  nun- 
dred.  The  Indians  of  the  Upper  Chihalis  will  be  considered  in  con- 
nexion with  the  Cowlitz. 

Following  up  the  coast,  there  is  another  tribe  upon  the  Kwinaiil 
river,  which  runs  into  the  Pacific  some  twenty-five  miles  above  the 
ChihaUs,  its  headwaters  interlocking  with  the  streams  running  into 
Hood's  canal  and  the  inlets  of  Puget's  sound.  Little  is  known  of  them 
except  that  they  speak  a  different  language  from  the  last.  Still  fur- 
ther north,  and  between  the  Kwinaitl  and  the  Makahs,  or  Cape  Flat- 
tery Indians,  are  other  tribes  whose  names  are  still  unknown,  but  who, 
by  the  vague  rumors  of  those  on  the  Sound,  are  both  numerous  and 
warlike.  All  these  have  been  lately  visited  by  the  small-pox,  with  its 
customary  desolating  effects. 

The  Cowlitz,  likewise  a  once  numerous  and  powerful  tribe,  are  now 
insignificant  and  fast  disappearing.  The  few  bands  remaining  are  in- 
termingled with  those  of  the  Upper  Chihalis.  According  to  the  best 
estimates  obtained,  the  two  united  are  not  over  one  himdred  and  sixty- 
five  in  number,  and  are  scattered  in  seven  parties  between  the  mouth 
of  the  Cowlitz  and  the  Satsop. 
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The  Taitinapam,  a  band  of  Klikatats  already  menlioned,  living 
near  the  head  of  the  Cowlitz,  are  probably  about  seventy-five  in  num- 
ber. They  are  called  by  their  eastern  brethren  wild  or  wood  Indians. 
Until  very  lately  they  have  not  ventured  into  the  settlements,  and  have 
even  avoided  all  intercourse  with  their  own  race.  The  river  Indians 
attach  to  them  all  kinds  of  superstitious  ideas,  including  that  of  steal- 
ing and  eating  children,  and  of  travelling  unseen. 

Upon  the  estimates  above  stated,  the  whole  number  of  all  the  In* 
dians  south  of  Puget's  sound,  and  between  the  Cascades  and  the 
coast,  would  amount  to  about  eight  hundred  and  fifty,  in  place  of 
three  thousand,  the  estimate  of  Captain  Wilkes  in  1841^ — a  diminution 
of — per  cent,  per  annum. 

In  regard  to  all  these  tribes,  scattered  as  most  of  them  are  in  small 
bands  at  considerable  distances  apart,  it  seems  hardly  worth  while  to 
make  any  arrangements  looking  forward  to  permanence  or  involving 
great  expense.  The  case  of  the  Chinooks  and  Cowlitz  Indians  in  par- 
ticular seems  desperate.  They  are  all  intemperate,  and  can  get  liquor 
whenever  they  choose.  They  are,  besides,  diseased  beyond  remedy, 
syphilis  being  with  them  hereditary  as  well  as  acquired.  The  speedy 
extinction  of  the  race  seems  rather  to  be  hoped  for  than  regretted,  and 
they  look  forward  to  it  themselves  with  a  sort  of  indifference.  The 
duty  of  the  government,  however,  is  not  affected  by  their  vices,  for 
these  they  owe,  in  a  great  measure,  to  our  own  citizens.  If  it  can  do 
nothing  else,  it  can  at  least  aid  in  supporting  them  while  they  survive. 
They  live  almost  altogether  among  the  whites,  or  in  their  immediate 
neighborhood,  taking  and  selling  salmon,  or  doing  occasional  work, 
and  for  the  rest  letting  out  their  women  as  prostitutes.  No  essential 
advantage  would,  it  is  feared,  be  obtained  by  removing  them  to  any 
one  location,  for  they  would  not  long  remain  away  Trom  their  ola 
haunts,  and  probably  the  assignment  of  a  few  acres  of  ground  for  their 
villages  and  cemeteries,  and  the  right  of  fishing  at  customary 
points,  would  effect  all  that  could  be  done.  Still,  if  they  should  mani- 
fest such  a  wish,  the  experiment  might  be  tried  of  settling  each  tribe 
in  one  village  at  some  place  not  yet  occupied,  and  constituting  it  a 
reserve.  This,  except  during  the  salmon  season,  might  remove  them 
somewhat  further  from  temptation. 

The  tribes  that  inhabit  the  region  bordering  on  Puget's  sound  and 
the  Straits  of  Fuca  alone  remain,  and  in  speaking  of  them  it  wUl  be 
most  convenient  to  commence  with  the  Straits,  and  following  up 
Hood's  canal  to  the  inlets  at  the  head  of  the  Sound,  thence  return 
northward  by  the  eastern  shore  and  the  islands,  to  the  boundary  line 
of  the  British  provinces. 

The  Makahs,  or  Classets,  inhabit  the  coast  in  the  neighborhood  of 
Cape  Flattery,  theiF  country  extending  but  a  short  distance  up  the 
Straits,  where  it  adjoins  that  of  the  Clallams.  Their  language  is  said 
to  extend  down  the  coast  about  halfway  to  Gray's  harbor.  This  tribe, 
which  has  been  the  most  formidable  to  navigators  of  any  in  the  Amer- 
ican territories  on  the  Pacific,  numbered,  it  is  believed,  until  very 
recently,  five  hundred  and  fifty. 

During  the  last  year  the  small-pox  found  its  way  to  their  region,  and 
it  is  reported  reduced  them  to  one  hundred  and  fifty,  their  famous 
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chief,  Flattery  Jack,  being  among  the  number  who  died.  The  Mak- 
ahs  resemble  the  northwestern  Indians  far  more  than  their  neighbors. 
They  venture  well  out  to  sea  in  their  canoes,  and  even  attack  and  kill 
the  whale,  using  (or  this  harpoons  pointed  with  shell,  and  attached  by 
a  sinew  line  to  seal-skin  floats.  It  is  said  that  the  year  previous  to  tile 
sickness,  they  took  30,000  gallons  of  oil.  This  was  purchased  chiefly 
by  vessels.  They  also  take  a  number  of  sea  otter,  the  skins  of  whicA 
are  sold  at  Victoria,  and  raise  a  good  many  potatoes. 

Among  their  articles  of  manufacture  are  blankets  and  capes,  made 
of  the  inner  bark  of  the  cedar,  and  edged  with  fur.  Their  houses  are 
of  considerable  size,  often  fifty  to  a  hundred  feet  in  length,  and  strongly 
built.  They  sometimes  place  their  dead  in  trees,  at  others  bury  ihem. 
Their  marriages  are  saia  to  have  some  peculiar  ceremonies,  such  as 
going  through  the  performance  of  taking  the  whale,  manning  a  caooe, 
and  throwing  the  harpoon  into  the  bride's  house.  •  The  supeiior 
courage  of  the  Makahs,  as  well  as  their  treacherv,  'will  make  them 
more  difficult  of  management  than  most  other  tribes  of  this  regbn. 
No  whites  are  at  present  settled  in  their  country ;  but  as  the  occupatioo 
of  the  Territory  progresses,  some  pretty  stringent  measures  will  prob- 
ably be  required  respecting  them. 

Next  to  the  Makahs  are  the  Clallams,  or,  as  they  call  themselves, 
S'Klallams,  the  most  formidable  tribe  now  remaining.  Their  coun- 
try stretches  along  the  whole  southern  shore  of  the  Straits  to  between 
Port  Discovery  and  Port  Townsend ;  besides  which,  they  have  occu- 

Eied  ihe  latter  place,  properly  belonging  to  the  Chimakum.     They 
ave  eight  villages,  viz  :  Commencing  nearest  the  Makahs,  Okeno,  or 
Ocha,  which  is  a  sort  of  alsatia  or  neutral  ground  for  the  runaway 
of  both  tribes ;  Pishtst,  on  Clallam  bay ;  Elkwah,  at  the  mouth  of  tbe  . 
riverof  that  name;  Tse-whit-zen,  or  False  Dungeness ;  Tinnis,  orDun- 

??ness;  St-queen.  Squim  bay,  or  Washington  harbor;  Squa-que-bl, 
ort  Discovery;  and  Kahtai,  Port  Townsend.  Their  numbers  have 
been  variously  estimated,  and,  as  usual,  exaggerated ;  some  persons 
rating  them  as  high  as  1,500  fighting  men.  An  actual  count  of  tbe 
three  last,  which  were  supposed  to  contain  half  the  population,  was 
made  by  their  chiefs  in  January,  and,  comprehending  all  who  be- 
longed to  them,  whether  present  or  not,  gave  a  population  of  only 
376  all  told.  The  total  number  will  not  probably  exceed  800.  That 
they  have  been  more  numerous  is  unquestionable,  and  one  of  the 
chiefs  informed  me  that  they  once  had  one  hundred  and  forty  canoes, 
of  eighteen  to  the  larger  and  fourteen  to  the  smaller  size  ;  which, 
supposing  the  number  of  each  kind  to  be  equal,  gives  a  total  of 
2,240  men. 

One  cause  of  the  over-estimate  so  frequently  made  of  Indians,  is 
their  habit  of  moving  about,  gathering  in  bodies^-one  day  at  one 
place,  and  at  another  the  next;  thus  leaving  the  impression  of  great 
numbers  in  each.  Many  of  the  Clallams  of  Vancouver's  island,  too, 
visit  the  American  side  of  the  Straits,  and  swell  the  apparent  popula- 
tion. The  total  of  all  the  tribes  in  this  part  of  the  Territory  has,  how- 
ever, been  placed  rather  under  than  over  the  mark,  for  many  of  them 
live  altogether  ofi"  the  Sound,  and  have  not  come  in  contact  with  the 
whites. 
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The  head  chief  of  all  the  Clallams  was  Lach-ka-nam,  or  Lord  Nelson, 
who  is  still  living,  but  has  abdicated  in  favor  of  his  son,  S'Hai-ak,  or 
King  George — a  very  different  personage,  by  the  way,  from  the  chief 
of  the  same  name  east  of  the  mountains.  Most  of  the  principal  men 
of  the  tribe  have  received  names  either  from  the  English  or  the  "Bos- 
tons ;"  and  the  genealogical  tree  of  the  royal  family  presents  as  mis- 
cellaneous an  assemblage  of  characters  as  a  masked  oall  in  carnival. 
Thus,  two  of  King  George's  brothers  are  the  Duke  of  York  and  Gene^ 
ral  Gaines.  His  cousin  is  Tom.  Benton;  and  his  sons,  by  Queen 
Victoria,  are  General  Jackson  and  Thomas  Jefferson.  The  queen  is 
daughter  to  the  Duke  of  Clarence,  and  sister  to  Generals  Scott  and 
Taylor ;  as  also  to  Mary  Ella  CoflSn,  the  wife  of  John  C.  Calhoun.  The 
Duke  of  York's  wife  is  Jenny  Lind;  a  brother  of  the  Duke  of  Clarence 
is  John  Adams;  and  Calhoun's  sons  are  James  K.  Polk,  General  Lane, 
and  Patrick  Henry.  King  George's  sister  is  the  daughter  of  ihe  late 
Flattery  Jack.  All  of  them  have  papers  certifying  to  these  and  vari- 
Dus  other  items  of  information,  which  they  exhibit  with  great  satisfac- 
tion. They  make  shocking  work,  however,  in  the  pronunciation  of 
their  names ;  the  rs  and  fs  being  shibboleths  which  they  cannot  utter. 

It  is  a  melancholy  fact  that  the  Clallam  representatives  of  these 
distinguished  personages  are  generally  as  drunken  and  worthless  a  set 
of  rascals  as  could  be  collected.  The  Clallam  tribe  has  always  had  a 
bad  character,  which  their  intercourse  with  shipping,  and  the  intro- 
duction of  whiskey,  have  by  no  means  improved. 

The  houses  of  the  chiefs  at  Port  Townsend,  where  they  frequently 
rather,  are  of  the  better  class— quite  spacious  and  tolerably  clean. 
Two  or  three  are  not  less  than  thirty  feet  long  by  sixteen  or  eighteen 
wide,  built  of  heavy  planks,  supported  on  large  posts  and  cross-beams, 
and  lined  with  mats.  The  planks  forming  the  roof  run  the  whole 
length  of  the  building,  being  guttered  to  carry  off  the  water,  and  slo- 
ping slightly  to  one  end.  Low  platforms  are  carried  round  the  interior, 
on  which  are  laid  mats,  serving  for  beds  and  seats.  Piles  of  very 
neatly-made  baskets  are  stored  away  in  corners,  containing  their  pro- 
visions. There  are  from  two  to  four  fires  in  each  house  belonging  to 
the  head  of  the  family,  and  such  of  his  sons  as  live  with  him.  They 
bave  an  abundance  of  salmon,  shellfish,  and  potatoes,  and  seem  to  be 
irery  well  off.  In  fact,  any  of  the  tribes  living  upon  the  Sound  must  be 
wrorthless  indeed  not  to  find  food  in  the  inexhaustible  supplies  of  fish, 
:lams,  and  water-fowl,  of  which  they  have  one  or  the  other  at  all 
imes.  They  have  a  good  deal  of  money  among  them,  arising  from 
:he  sale  of  potatoes  and  fish,  letting  out  their  women,  and  jobbmg  for 
lie  whites. 

The  Clallams,  and  in  fact  all  the  other  Sound  Indians,  flatten  their 
leads.  Their  canoes  are  of  different  models;  the  common  one  being 
hat  known  as  the  Chinook  canoe,  the  most  graceful  of  all ;  some  of 
iv^hich  are  of  large  size  and  great  beauty.  They  have,  besides,  one 
called  the  Queen  Charlotte's  Island  canoe,  which,  in  a  heavy  sea, 
s  preferable  to  the  first  as  less  liable  to  be  boarded  astern.  The 
:anoe  used  for  duck-shooting  is  very  pretty,  and  exceedingly  well 
idapted  for  the  purpose.     It  sits  low  on  the  water,  and  an  Indian 
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seated  in  it,  and  gliding  noiselessly  along  beneath  the  shadows  of  tbe 
trees,  or  lying  beside  some  projecting  log,  would  need  sharp  eyes  to 
detect  him.  Another  and  very  large  canoe,  of  ruder  shape  and  work- 
manship, being  wide  and  shovel-nosed,  is  in  use  among  all  these  tribes 
for  the  transportation  of  their  property  and  baggage.  Among  their 
characteristic  manufactures  are  blankets  or  robes  made  of  dogs'  hair. 
They  have  a  kind  of  cur  with  soft  and  long  white  hair,  which  they 
shear  and  mix  with  a  little  wool  or  the  ravellings  of  old  blankets. 
This  is  twisted  by  rolling  on  the  knees  into  a  cord  or  coarse  yam,  and 
is  then  woven  on  a  frame.  They  use  the  down  ot  water-fowl  in  the 
same  way,  mixing  it  with  hair,  and  forming  a  very  thick  and  warm 
fabric. 

The  Clallams,  as  well  as  the  Makahs  and  some  other  tribes,  cany 
on  a  considerable  trade  wi^h  Vancouver's  island,  selling  their  skins, 
oil,  &c.,  and  bringing  blankets  in  return.  At  present  it  is  hardly 
worth  while  to  check  this  traflSc,  even  if  it  were  possible ;  but  when 
the  white  population  increases,  it  may  become  necessary  as  a  revenoe 
measure.  In  any  treaties  made  with  them,  it  should  enter  as  a  stipu- 
lation that  they  should  confine  their  trade  to  the  American  side.  A 
Eart  of  the  Clallams  are  permanendy  located  on  that  island,  and  it  is 
elieved  that  their  language  is  an  extensive  one.  The  Lummi,  on  the 
northern  shpre  of  Bellingham  bay,  are  a  branch  of  the  same  nation. 

This  tribe  have,  within  the  last  year,  been  guilty  of  the  murder  of 
three  Americans,  as  well  as  of  several  robberies.  For  the  first,  that  of 
a  man  named  Pettingill,  one  of  the  two  perpetrators  was  secured  by 
arresting  the  chief,  and  has  been  in  custody  at  Steilacoom  ^ooe 
months  waiting  his  trial.  The  other  case  was  the  murder  of  Captain 
Jewell,  master  of  the  barque  John  Adams,  and  of  his  cook,  and  was 
unknown  till  recendy,  as  it  was  supposed  that  Jewell  had  absconded. 
In  both  cases  the  pardes  had  considerable  sums  in  their  possession, 
which  fell  into  the  hands  of  the  Indians.  On  learning  of  the  last  a&ir, 
a  requisition  was  made  by  Governor  Stevens  upon  the  officer  com- 
manding the  military  post  at  Steilacoom,  and  a  party  prompdy  des- 
patched there  to  support  the  special  agent  in  securmg  the  criminals. 

Some  severe  lesson  is  required  to  reduce  them  to  order,  as  their 
natural  insolence  has  been  increased  by  the  weakness  of  the  settle- 
ments near  them,  and  by  the  facility  with  which  they  can  procure 
liquor.  The  establishment  of  a  military  post  at  soche  point  on  the 
Straits  would  be  very  desirable  for  the  purpose  of  overawing  them  and 
their  neighbors. 

Above  the  Clallams  are  the  Chimakum,  formerly  one  of  the  most 

Eowerful  tribes  of  the  Sound,  but  which,  a  few  years  since,  is  said  to 
ave  been  nearly  destroyed  at  a  blow  by  an  attack  of  the  Snoqualmoos. 
Their  numbers  have  been  probably  much  diminished  by  the  wars  in 
which  they  were  constantly  engaged.  They  now  occupy  some  fifteen 
small  lodges  on  Port  Townsend  bay,  and  number  perhaps  seventy  in 
all.  Lately,  the  Clallams  have  taken  possession  of  their  country,  and 
they  are,  in  a  measure,  subject  to  them.  Their  language  differs  mate- 
rially from  either  that  of  the  Clallams  or  ttie  Nisqually,  and  is  not  un- 
derstood by  any  of  their  neighbors.     In  fact,  they  seem  to  have  main- 
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tained  it  a  State  secret  To  what  family  it  will  ultimately  be  referred, 
cannot  now  be  decided.  Their  territory  seems  to  have  embraced  the 
shore  from  Port  Townsend  to  Port  Ludlow.  Still  above  the  Chima- 
kum  are  the  Toanhoock,  occupying  the  western  shore  of  Hood's  canal. 
They  are  a  branch  of  the  Nisqually  nation ;  but  their  dialect  differs 
greatly  from  those  on  the  eastern  side  of  the  Sound.  They  amount  to 
about  265.  With  them  may  be  classed  the  Skokamish,  upon  the  head 
of  the  canal,  who  probably  number  200.  Neither  of  them  have  had 
as  much  intercourse  with  the  whites  as  most  of  the  Sound  tribes. 

Upon  Puget's  sound,  and  the  inlets  communicating  with  it,  are  sev- 
eral small  bands,  the  remnants  ot  once  larger  tribes,  formerly  all,  it  is 
believed,  under  one  head  chief.  Of  these  the  Squalli-ah-mish  or  Nis- 
qually is  the  most  numerous,  and  deserves  particular  mention  as  hav- 
ing given  its  name  to  the  general  language.  Their  respective  numbers 
will  be  given  in  the  general  statement. 

To  the  north  of  this  group,  another  may  be  formed  of  those  inhabit- 
ing the  shores  of  Admiralty  inlet  from  Puyallup  river  to  Suquamish 
head,  including  Vashore's  and  Bainbridge's  islands,  Port  Orchard, 
Elliott  bay  and  the  D'Wamish  river,  and  Port  Madison.  Most  of 
them  are  nominally  under  a  chief  named  Se-at-tle,  belonging  to  the 
Suquamish  tribe,  but  residing  principally  with  another,  the  D' Wamish. 
This  last  is  the  one  called,  on  the  charts  of  Puget's  sound,  the  Nowa- 
mish  ;  and  it  should  be  mentioned  that  a  very  considerable  difference 
in  the  spelling  of  almost  all  these. names  exists,  arising  from  the  fact  that 
several  letters  of  their  alphabet  are  convertible ;  as  D  and  N,  B  and  M, 
Q  and  G.  For  instance,  the  band  in  question  are  indifferently  termed 
N' Wamish  andD'Wamish;  another  clan  of  the  same  trio,  the  Samamish, 
are  also  called  Sababish;  and  the   name   Suquamish  is  frequently 

changed  into .     The  D' Wamish  are  the  best  known  of  this 

connexion,  from  their  neighborhood  to  the  rising  town,  named  after 
their  (thief  Se-at-tle,  and  the  whole  generally  bear  their  name,  though 
they  are  by  no  means  the  most  numerous.  Their  proper  seat  is  the 
outlet  of  a  large  lake  emptying  into  the  D' Wamish  river,  and  not  on  the 
main  branch.  At  that  place,  they,  and  some  others,  have  small  patches 
of  potato  ground,  amounting  altogether  to  perhaps  thirty  acres;  where, 
it  is  stated,  they  raised  during  the  last  year  about  3,000  bushels,  or  an 
average  of  one  hundred  bushels  to  the  acre.  Of  these  they  sold  a  part, 
reserving  the  rest  for  their  own  consumption.  Each  head  of  a  family 
plants  his  own,  the  quantity  being  regulated  by  the  number  of  his 
women.  Their  potatoes  are  very  fine,  though  they  have  used  the  same 
seed  on  the  same  ground  for  a  succession  of  years. 

The  jealousies  existing  among  all  these  petty  bands,  and  their  fear 
of  one  another,  is  everywhere  noticeable  in  their  establishing  them- 
selves near  the  whites.  Whenever  a  settler's  house  is  erected,  a  nest 
of  Indian  rookeries  is  pretty  sure  to  follow  if  permitted;  and  in  case  of 
temporary  absence,  they  always  beg  storage  for  their  valuables.  The 
comphment  is  seldom  returned,  thi^ugh  it  is  often  considered  advanta- 
geous to  have  them  in  the  neighborhood  as  spies  upon  others.  Some 
amusing  traits  of  character  occasionally  develop  themselves  among  In- 
dians, of  which  an  instance  happened  with  tnese.  A  saw-mill  was 
erected  during  the  last  autumn,  upon  the  outlet  of  the  lake,  at  a  place 
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where  they  are  in  the  habit  of  taking  salmon.  The  fishery  was  much 
improved  by  the  dam,  but  what  aflTorded  the  greatest  satisfaction  to  them 
was  its  situation  upon  their  property,  and  the  superior  importaocc 
thereby  derived  to  themselves.  They  soon  began  to  understand  the 
machinery,  and  took  every  visitor  through  the  building  to  explain  its 
working,  and  boast  of  it,  as  if  it  had  been  of  their  own  construction. 

The  southern  end  of  Whidby's  island,  and  the  country  on  and  near 
the  mouth  of  the  Sinahomish  river,  belong  to  the  Sinahomish  tribe. 
These  number,  including  the  bands  connected  with  them,  a  little  over 
300.  Their  chief  is  S'Hoot-soot,  an  old  man  who  resides  chiefly  at 
Skagit  head.  Above  them,  and  upon  the  main  branch  of  the  river,  is 
another  band,  not  under  the  same  rule,  the  Snoqualmoos,  amounting  to 
about  200  souls.  Their  chief,  Pat-ka-nam,  has  rather  an  evil  celebrity 
among  the  whites,  and  two  of  his  brothers  have  been  hung  for  their 
misdeeds.  This  band  are  especially  connected  with  the  Y^imas,  or, 
as  they  are  called  on  the  Sound,  Klikatats. 

It  requires  notice  in  this  place,  that  besides  the  tribes,  or  bands,  in- 
habiting the  shores  and  the  lower  part  of  the  rivers,  there  are  on  the 
headwaters  of  the  latter,  along  the  whole  course  of  the  Cascade  mouot- 
ains,  another  range  of  tribes,  generally  independent  of  the  former,  who 
rarely  descend  from  their  recesses,  but  are  mtermediate  in  their  habits 
between  the  coast  and  momitain  tribes ;  except  the  Taitinapam,  however, 
they  all  belong  to  the  general  family  upon  whose  borders  they  Kve. 
Those  in  the  neighborhood  of  the  passes  own  a  few  horses,  which  subsist 
in  the  small  prairies  skirting  the  base  of  the  mountains. 

The  tribes  living  upon  the  eastern  shore  possess  also  territory  upon 
the  islands,  and  their  usual  custom  is  to  resort  to  them  at  the  end  of 
the  salmon  season — ^that  is,  about  she  middle  of  November.  It  is  there 
that  they  find  the  greatest  supply  of  shell-fish,  which  form  a  large  part 
of  their  winter  stock,  and  which  they  dry  both  for  their  owfa  use  and  for 
sale  to  those  of  the  interior.  The  summer  and  fall  they  spend  on  the 
main,  where  they  get  fish  and  put  in  their  potatoes. 

Below  the  Sinahomish  come  the  Stoluchquamish,  (river  people) 
or,  as  their  name  is  usually  corrupted,  Steilaquamisb,  whose  country 
is  on  a  stream  bearing  their  name ;  and  still  north  of  them  the  Kikialtis. 
No  opportunity  has  afforded  itself  for  accurate  inquiry  into  the  numbers 
of  either.  The  first  are  said  by  some  to  amount  to  two  hundred,  while 
the  latter  may  perhaps  be  set  down  at  seventy-five.  The  next  tribe 
proceeding  northwara  are  the  Skagits,  who  live  on  the  main  around  the 
mouth  of  the  Skagit  river,  and  own  the  central  parts  of  Whidby's  island, 
their  principal  ground  being  the  neighborhoocl  of  Penn's  cove.  They 
have  latelv  diminished  in  numbers  and  lost  much  of  their  influence 
since  the  death,  a  vear  or  two  since,  of  their  chief,  S'neetlum,  or,  as  be 
was  commonly  called,  Snakelum.  The  tribe  has  been  long  at  enmity 
with  the  Clallams,  who  have  attempted  to  encroach  upon  their  lands. 
The  Skagits  raise  a  considerable  quantity  of  potatoes,  and  have,  besides, 
a  natural  resource  in  their  kamas,  which  grows  abundantly  on  the 

Erairies  of  Whidby's  island.  Both  of  these  are  now  being  greatly  injured 
y  the  cattle  and  hogs  of  the  settlers.  The  kamas,  it  is  worth  men- 
tioning, improves  very  much  by  cultivation,  and  it  is  said  to  attain  the 
size  of  a  hen's  egg  in  land  that  has  been  ploughed.     Swine  are  exceed- 
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ingly  fond  of  it.  The  Skagits  are  about  three  hundred  all  told ;  and 
there  are  other  bands  upon  the  headwaters  of  their  river,  amounting 
probably  to  as  many  more. 

Below  the  Skagits  amin,  occupying  land  on  the  main  upon  the  north- 
ern end  of  Whidby's  island,  Perry's  island,  and  the  Canoe  passage,  are 
three  more  tribes,  the  Squinamisb,  Swodamish,  and  Sinaanmish,  pro- 
bably  two  hundred  and  fifty  or  three  hundred  altogether ;  and  lastly  the 
Sanush,  on  the  small  river  of  that  name  and  the  southern  part  of  fielling- 
ham  bay,  estimated  at  one  hundred  and  fifty.  With  these,  according  to 
the  best  information  procurable  during  a  rapid  journey  of  inspection, 
the  Nisqually  nation  terminates,  the  next  tribe  to  the  north  speaking 
a  dialect  of  the  Clallams. 

It  is  probable  that  that  of  the  Samish  is  a  byword  between  the  two. 

The  Lummi,  living  on  a  river  emptying  into  the  northern  part  of  Bel- 
lingham  bay  and  on  the  peninsula,  are  variously  estimated  at  from  four 
to  five  hundred.  Their  chief  is  Sihhopkan  ;  in  general  habits  they 
resemble  the  Clallams. 

Above  the  Lummi,  on  the  main  fork  of  the  river  which  is  said  to  rise 
in  and  carry  off  the  water  from  Mount  Baker,  is  still  another  consider- 
able tribe  called  the  Nooksihk.  They  seem  to  be  allied  with  the 
Lummi  and  the  Ska^t,  and,  according  to  Indian  account,  they  speak 
a  mixed  language.  They  are  supposed  to  be  about  equal  in  numbers 
to  the  Lummi. 

The  Shimiahmoo  inhabit  the  coast  towards  Frazier's  river  ;  nothing 
seems  to  be  known  of  them  whatever.  They  are  probably  the  most 
northern  tribe  on  the  American  side  of  the  line,  the  Kowailchew  lying 
principally,  if  not  altogether,  in  British  territory. 

Concerning  the  tribes  north  of  the  Sinahomish,  nothing  but  estimates 
founded  on  the  opinions  of  the  few  settlers  in  that  district  could  be 
gathered,  the  opportunity  afforded  by  a  hasty  voyage  through  the 
Sound  being,  of  course,  very  limited.  Steps  have  been  taken  to  correct 
them.  The  general  result,  it  is  believed,  will  warrant  the  estimates 
furnished. 

Accompanying  the  recapitulation  of  the  tribes  in  the  western  district 
will  be  found  the  estimate  of  Captain  Wilkes  in  1841,  and  one  calcu- 
lated by  the  Hudson's  Bay  Company  in  1844,  which  was  politely  fur- 
nished by  Dr.  Wm.  F.  Tolmie,  at  Fort  Nisqually.  The  latter  exhibits 
what,  according  to  the  best  information,  is  the  decrease  since  that  period 
in  the  tribes  then  known,  but  no  adequate  data  then  existed  on  which 
to  base  a  reUable  comparison.  For  the  purpose  of  procuring  ceitain 
returns  hereafter,  a  form  is  herewith  enclosed,  and  it  is  recommended 
that  the  agents  be  obliged  annually  to  make  out  as  fully  as  practicable. 

Some  variations  from  the  plan  suggested  for  the  management  of  the 
eastern  district  will  necessarily  suggest  themselves  in  respect  to  the 
western,  though  it  is  believed  they  are  not  material ;  but  owing  to  the 
great  number  of  small  bands  into  which  most  of  the  Indian  population 
18  broken  up,  the  labor  of  treating  with  and  disposing  of  the  latter  will 
be  much  the  greatest.  It  is  therefore  recommended  that  a  separate 
commission  be  appointed  for  that  district. 

In  order  to  brmg  the  whole  subject  fully  before  the  government,  es- 
timates have  been  prepared,  based  upon  the  best  opinions  and  inform- 
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ation  attainable,  of  the  expenses  of  negotiating  treaties  with  the  tribes 
of  each  district ;  of  the  annual  payments  they  may  be  expected  to  in- 
volve ;  of  the  cost  of  establishing  agencies,  and  nnally  of  the  yearly 
expense  of  maintaining  them.  It  is  believed  that  the  plan  suggested 
will  prove  efficient,  and  that  the  expense  is  but  trifling,  compared  with 
the  extent  of  the  country  to  be  purchased  ;  the  number  and  situatioo 
of  the  tribes  occupying  it,  and,  above  all,  of  the  advantage  to  be  secured 
to  the  Territory  in  the  quiet  and  effectual  settlement  of  perspective  dif- 
ficulties. No  plan,  however  well  devised,  can  be  successful  witbool 
the  concurrence  of  the  citizens;  and  in  making  these  suggestions,  the 
advice  of  men  possessed  of  experience  in  Indian  relations  has  been 
obtained. 

GEORGE  GIBBS. 
Capt.  Georgb  B.  McClbllax, 

Commanding  Western  Division  N.  P.  Railroad  Exploration. 


I  have  examined  the  foregoing  report,  and  fiilly  approve  of  Mr. 
Gibbs*s  views  as  therein  expressed,  and  would  respectfully  recommend 
that  they  be  adopted. 

GEORGE  B.  McCLELLAN, 
Lieutenant  Engineers  and  Brevet  Captain  commanding^  ^.,  (Jc. 


The  estimates,  as  they  relate  to  the  Indian  service  solely,  and  as 
they  are  not  approved  by  me,  are  not  submitted.  The  Nez  Perces  are 
almost  exclusively  in  Washington  Territory ;  and  being  closely  aflSl- 
iated  with  the  other  tribes  of  the  Territory,  accompanying  them  always 
in  their  annual  hunt,  they  should  be  attached  to  the  Washington  super- 
intendency.  There  should  be  three  agencies  in  the  Territory — ^the  east- 
ern, central,  and  western  agencies — for  reasons  set  forth  in  my  reports 
to  the  Indian  bureau,  and  which  have  been  approved  both  by  the  de- 
partment and  by  Congress.  By  a  law  of  Congress  it  is  made  the  duly 
of  the  officers  of  the  Indian  department  to  make  all  treaties  with  In- 
diaus.  Hence,  the  proper  commissioners  will  be  the  Indian  superin- 
tendent and  his  agents.  There  are  minor  points  which  are  not  ap- 
proved; but  the  report,  generally,  is  submitted  as  one  of  abdity,  and  as 
exceedingly  creditable  to  its  author. 

ISAAC  I.  STEVENS, 
Governor  of  Washington  Territory. 
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f  of  various  Indian  tribes  living  on  or  near  Puget^s  Souildy  N.  TV. 
America,  taken  by  W.  F.  Tolmie  in  the  autumn  of  1844. 
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7 
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37 
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Between     Olympia 
and  Na-wau-kum 


Captain  Wilkes* s  estimate^  1841. 


Tribes  and  localities. 


Population. 


C8 

U>ck,  Oak  Point,  and  Columbia  river 

I  and  Pnget's  Sonnd 

ly 

rchard 

Cove,  Whidby's  island,  including  the  main  land,  (Scatchae  tribe) 

^*y 

18  at  Port  Discovery,  New  Dungeness,  &c 

ownsend 

canal,  (Suquamish  and  Toando  tribe) 

Total 


300 
350 
•700 
200 
150 
650 
300 
350 
70 
500 


3,779 
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EstimaU  ef  Indian  tribes  in  the  voestem  district  of  Washington  Territory^ 

January  f  1864. 


Names  of  tribei  and 

Where  located. 

1 

1 

^ 

^ 

1 

Remarks. 

Upper  Chinooki— 5 
baods,  not  iaolud- 
iDg  Cascade  band. 

Lower  Cbinooka — 
Chinook  band. . '  i 
Fourother8,(es-'. 
mate.)            [\ 

Chihalii 

Colombia  river,  above  tlie 
CowUti. 

Colombia  river,  below  the 
Cowlitz,  and  Shoalwater 
bay. 

(tray's  harbor  and  Lower 
Chihalis  river. 

Northern    forks    Chihalis 
river. 

On  Cowlitz  river  and   the 
Chihalis,  above  the  Sat- 
sop. 

Base  of  moontains  on  Cow- 
litz, &^. 

Coast  from  Gray's  harbor 
northward. 

Cape  Flattery  and  vicinity. 

Struts  of  Fuca 

200 

U6 

"300" 
165 

75 
500 
1») 

Eadmate.— Thet^ 
per  of  these  bsndi 
are  nuxed  with  ths 
Klikatats;  ths 
lower  with  lbs 
Cowlitz. 

One  of  thete  u  m- 
termixed  with  the 
Cowlitz— the  FHl 
with  Chihalii. 

Efftiiiiate 

32 

34 

50 

aoo 

soo 

Do 

.... 

.... 

Estimate 

Cowliti  and  Upper 
Chihalii. 

Tai-dn-a-pam 

Quin-aik,  &o 

Makahs 

The  two  haveb^ 
come  altogete 
intermixed. 

Estimate. 

Estimate. 

8»Klftllinnip...,  .... 

Kahtai 

Port  Townsend .. 

67 
24 
79 

88 
26 
91 

155 

50 

170 

475 

Ka^uaitl 

Stent-lum 

Port  Diiooverv  .......... 

Vaw  DnnaAnAMi .    

All  others      

False    Dongenesss,    &4i., 

westward. 
Port  Towniand 

"850' 
70 

1 

The  last  eetimatad. 

Chima-kum  .••-•  •••. 

To-an  hooch 

Hood's  canal  ....«*t....t- 

123 

109 

265 

200 

40 
27 
23 
3 
45 
20 
12 

184 

25 

50 

Some  of  the  wmmz 

8ko-ko-miBb    . 

TTnAil'fl  AJinA.1— ^imnAr  rad 

omitted    in   lbs 
count,  but  estima- 
ted. 

Guak-s'n-a-mish .... 

Case's  inlet.  &c 

19 
14 
11 
2 
22 

13 

12 

1 

22 

465        t^. 

S'KosIe-ma-mish  . . . 

Case's  inlet.  &4S 

Sa-heh-wa-mish 

Sa-wa-mish 

Hammersly's  inlet,  &c 

TnttMfi**  inlfttL  Aj\ 

Squa-aitI 

Eld's  inlet.  &c 

8tell-cha-sa-raish.  .. 

Bndd'fl  inlet.  Slo     .. 

Estiniate. 

,  Estimate. 

170 

I 

KoT-seh-chatl 

Southbay ■ 

SquaUi-ah-mish— dx 

bands. 
8teila-coom-a-mish . . 

Nisqoally  river  and  vicinity . 
Steilaooom  creek  &  vicinity. 
Month  Pnvnllnn  river  At* 

84 

lOU 

Pu-yallap-a-mish.  .. 
T'Qua-qua-mish 

209 

Heads  of... .do do.. 

Peninsola  between  Hood's 

canal  and  Admiralty  inlet. 

YaitAii'tiilaiLd 

215 
18 

1^ 

"ioo" 

Estimate. 

Sn-qnA-mish 

S'alo-mi^ah 

485 

:t3 

1 
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Tibesand 
ids. 

Where  located. 

1 

1 

• 

1 

1 

i 

1 

Bemarks. 

ish 

lish ..... 

LakeFork,D*Wamish  river. 

D'Wamish  lake,  &c 

Head  of  White  river 

Hend  of  Oreen  river...   .. 

89 
71 

73 

30 

162 

101 

8 
50 
30 

351 

845 
275 

300 

150 

450 
450 
250 

Main  White  river 

South  end  Whidby's  I.  L., 
Sinahomish  river. 

Upper  branches,  noith  side 
Sinahomish  river. 

Upper  branches,  N.  side ) 
Sulahomish  river.           \ 

South  foriL,  north  side  Sina- 
homish river. 

Sto-luch-wa-mish  river,  &c. 

Kik-i-allis  river,  L.  Whid- 
by*s  island. 

Skagit    river   and  Penn*s 
Cove. 

Branches  of  Skagit  river .. 

North  end  Whidby's  island. 

Samish  river  and  Belling- 

ham  bay. 
South  fork  Lummi  river.  .. 

161 

138 

'^ 

jsh 

liah...  ) 
* 5 

am 5 

ook 

350 

300 
195 

Part  of  the  women 
omitted,    but  in- 
cluded in  the  to- 
tal 

Estimate. 

1 

^•miiih 

200 
75 

300 
300 

Estimate. 

mish  ..  "j 
a f 

Estimate. 

U....J 

Estimate. 

8h....J 

Lummi  river  and  peninsula. 
Between  Lummi  Point  and 
Fraser's  river. 

100 

7569 

so 
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Farm  of  Census  Return. 


GENERAL   INSTRUCTIONS. 

The  censiUs  should  be  taken  every  year  at  the  time  when  the  Indians 
are  most  collected  together.  The  easiest  method  of  obtaining  it,  and 
liable  to  least  chance  of  confounding  different  tribes,  is  to  employ  the 
chief  or  head  man  to  count  by  tallies  of  sticks.  Special  pains  should 
be  taken  to  ascertain  correctly  the  number  of  bands  into  which  each 
tribe  is  divided,  and  the  names  of  the  petty  as  well  as  the  principal 
chief.  Any  other  statistical  details  may  be  stated  imder  the  heaa  of 
general  remarks. 

The  report  must  be  forwarded  to  the  superintendent,  with  the  esti- 
mates of  tne  agency  for  ihe  service  of  the  ensuing  year. 
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40.  Report  of  Lieut.  John  Mullan^  V.  8.  A.^  on  the  Indian  tribes  in  tk 
eastern  portion  of  Washington  Territory. 


Camp  Stbvbns,  Bitter  R6ot  Valley, 

Washi$^Um  Territory^  Nov.  18,  1863. 

Sir  :  I  have  the  honor  to  state  that  your  instructions  with  reference 
to  the  council  of  Indians  to  be  held  at  Fort  Benton  during  the  coming 
season,  have  been  duly  carried  out,  and  information  has  been  given  to 
all  Indians  visiting  this  place  conoerning  the  same.  The  objects  and 
results  to  be  obtained  have  been  fully  set  before  them  and  explained  in 
detail,  and  now  especially  do  the  Flatheads  await  particularly  for  the 
expected  change  that  will  be  wrought,  through  the  agency  of  the  gov- 
ernment, in  their  relations  with  the  Blackfeet  Indians. 

The  Flatheads,  as  a  nation,  have  more  reason  to  complain  of  a  want^ 
oi  attention  and  care,  on  the  part  of  the  government,  than  any  other' 
tribe  of  Indians  probably  in  mrth  America* 
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Their  numbers  have  been  so  greatly  diminished  during  the  last  few 
years,  by  being  murdered  by  the  Blackfeet,  that  at  present  there  re- 
mains but  a  handful  of  the  noblest  of  the  Indian  tribes  of  North  Ame- 
rica to  tell  the  tale  of  woe,  misery,  and  misfortune,  that  they  have 
sufiered  at  the  hands  of  the  Blackfeet,  these  hell-hounds  of  the 
mountains. 

For  years  now  has  their  country  been  the  theatre  where  have  been 
committed  murders  the  most  brutal,  and  robberies  the  most  bold  and 
daring,  until  there  is  not  left  a  spot  but  that  is  pointed  out  to  the  travel- 
ler where  some  innocent  and  unsuspecting  Flathead  was  put  to  the 
knife  in  cold  blood,  or  where  were  shot  down  scores  of  friendly  In- 
dians, by  these  devils  of  the  mountains.  So  long  has  this  state  of  things 
existed,  the  word  *'  Blackfoot"  has  become  the  by-word  of  terror  and 
fear  among  all  the  tribes  of  Indians  west  of  the  Rocky  mountains  ;  and 
now  it  is  that  the  young  Flathead  child  is  taught,  as  soon  as  it  can 
comprehend  the  words  of  its  father,  to  watch  and  guard  his  nation 
against  the  inroads  of  these  devilish  fiends. 

Thus  are  the  seeds  of  enmity  and  hate  thus  early  sown;  and  when 
the  child  becomes  the  full-grown  man,  he  deems  it  his  duty,  a  duty  he 
owes  not  only  to  his  family  but  to  his  tribe,  to  ward  off  the  encroach- 
ments of  these  their  enemies.  Thus  it  is  that  deadly  feuds  have  ever 
existed  among  these  Indians,  and  so  will  they  ever  exist  until  our  govern- 
ment shall  take  such  measures  as  shall  put  an  end  to  the  same. 

When  you  passed  through  the  country  of  the  Blackfoot  nation,  they 

Eromised  to  hve  on  terms  of  fiiendship  with  their  neighbors  the  Flat- 
eads,  and  now  I  have  to  communicate  that  since  that  time  they  have 
kept  their  promise  most  faithlessly.  News  has  just  reached  me,  by  the 
Pend  d'Oreille  Indians,  that  while  the  chief,  Victor,  was  on  his  way  to 
the  buffalo  hunt,  east  of  the  Missouri,  he  encamped  on  a  prairie 
after  having  crossed  the  dividing  ridge,  and  while  there  a  part  of  his 
horses  were  stolen  by  a  war  party  of  Blackfeet.  There  were  Pend 
d'Oreilles  with  him  also  at  the  time.  The  Flatheads  started  in  pursuit 
of  the  Blackfeet,  and  succeeded  in  killing  one  and  wounding  a  second. 
The  dead  body  of  the  Blackfoot  was  seen  by  Mr.  Tinkbam's  party  on 
their  route  from  Fort  Benton  to  this  place.  The  Pend  d'Oreilles  being 
highly  incensed  at  this  want  of  faith  on  the  part  of  the  Blackfeet,  they 
having  been  told  by  Victor  that  they  had  promised  you  most  faithfully 
to  abstain  fi-om  all  further  depredations,  followed  the  Blackfeet  into 
Fort  Benton,  and  there  seeing  a  band  of  horses  and  mules,  they  chose 
from  this  band  a  number  of  Indian  horses.  These  they  thought  be- 
longed to  the  American  Fur  Company.  They  reason  thus  :  "  Here 
are  these  whites,  the  employes  of  the  American  Fur  Company,  who 
have  bought,  and  who  do  still  buy,  from  the  Blackfeet  the  horses  that 
they  steal  from  us,  thus  giving  encouragement  to  their  thieving  pro- 
pensities ;  and  here  are  some  of  our  horses ;  we  will  take  them  off;'* 
and  so  they  did.  On  arriving  at  the  camp  of  Victor  they  narrated  what 
bad  taken  place,  when  the  chief  Victor  told  the  Pend  d'Oreille  chief  to 
take  the  horses  b^k  to  Fort  Benton,  and  turn  them  over  to  the  chief  at 
the  fort;  and  this  they  did.  The  horses  were  turned  over  to  Mr.  Clark 
at  Fort  Benton.    These  same  Pend  d'Oreilles  joined  Mr.  Tinkham  on 
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their  return,  on  his  fifth  day  out  from  Fort  Benton,  and  accompanied 
him  to  the  village  of  St.  Mary's. 

The  chief  Victor  said  that  the  Flatheads  had  promised  to  live  in 
peace  with  the  Blackfeet,  and  only  to  war  when  their  lives  were 
threatened,  and  that  none  of  his  men  should  steal  horses  from  either 
the  whites  or  Indians  ;  that,  since  you  had  promised  to  protect  them, 
the  matter  should  be  referred  to  you.  Here,  then,  is  an  act  ot 
bravery,  nobleness,  and  honesty,  on  the  part  of  these  Indians,  that  is 
but  sefdom,  if  ever,  met  with  among  any  other  tribe  of  Indians,  either 
east  or  west  of  the  Rocky  mountains ;  and  here,  too,  is  a  strong  and 
evident  example  of  the  reputed  faithlessness  of  the  Blackfoot  nation. 

This  last  act  of  bad  faith  on  the  part  of  the  Blackfeet  has  occurred 
at  a  most  unpropitious  period.  Smce  here  I  have  told  the  Pond 
d'Oreilles  and  Flatheads  of  the  council  to  be  held  at  Fort  Benton,  and 
'the  promises  of  the  Blackfeet;  but  here  the  Blackfeet,  by  their  acts, 
have  given  the  lie  to  everything  that  I  have  told  the  Flatheads ;  and 
now  1  fear  that  the  Flatheads  will  place  all  the  promises  made  you  by 
the  Blackfeet  in  the  same  category  that  they  have  placed  those  made 
to  them  and  others  for  the  last  half  century.  They  have  told  me  that 
the  Blackteet  have  made  the  same  promises  time  and  again,  and  as 
often  have  they  been  violated.  And  now  I  would  most  urgently 
recommend  to  you  that  the  absolute  and  great  necessity  of  the  estab- 
lishment of  a  military  post,  at  or  near  Fort  Benton,  be  set  forth  before 
the' proper  department,  and  that  immediate  action  be  taken  on  it.  The 
necessity  for  this  is  becoming  more  and  more  apparent,  and  is  being 
Inore  and  more  felt  every  day.  The  presence  of  a  military  force  only 
\vill  restrain  the  Blackfeet  from  their  incursions  and  depredations  on 
their  neighbors.  The  council,  should  it  be  held  next  summer,  will 
probably  do  a  great  deal  towards  the  settling  of  the  feuds  that  exist 
among  these  northern  tribes ;  but  I  fear  that  it  alone  will  prove  inef- 
fectual. It,  however,  with  the  presence  of  a  military  force,  will,  I 
think,  succeed  in  putting  an  end  to  the  enmity  that  has  existed  among 
these  tribes  for  centuries  back. 

They  have  never  been  made  aware  of  the  power  and  influence  of 
the  government,  save  in  your  council  with  them  at  Fort  Benton ;  and 
what  they  now  need  is  to  have  the  fear  of  the  government  held  over 
them.  And  a  policy  I  should  recommend  would  be,  that  should  they 
continue  to  keep  their  pledges  as  faithlessly  as  they  have  before,  that 
our  military  force  should  be  sent  among  them,  put  every  man,  woman 
'  and  child  to  the  knife,  burn  down  their  villages,  and  thus  teach  the  na- 
tion that  since  persuasion  will  not,  that  force  must  and  shall  effect  the 
ends  that  we  have  in  view.  This  will  be  a  forcible,  and,  I  think,  salu- 
tary example  to  them,  and  will,  I  think,  be  the  only  means  of  accom- 
plishing the  purposes  of  the  government.  They  had  better  by  far  be 
totally  exterminated  than  left  to  prowl  the  mountains,  murdering, 
plundering,  and  carrying  everything  before  them. 

I  have  also  found,  myself,  in  this  valley,  a  Nez  Perces  scalp  taken 
by  the  Blackfeet  quite  recently,  and  but  a  few  days  have  elapsed  since 
twenty-five  of  them  were  taken  at  Hell  Gate ;  and  thus,  I  think,  they 
will  ever  be  ihiough  ihe  laud  of  the  Flatheads,  until  they  receive  a 
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prompt,  thorough,  and  severe  chastisement  at  the  hands  of  the  govern- 
ment. 

Truly,  your  obedient  servant, 

J.  MULLAN, 
Lieutenant  United  States  Army. 
Gov,  I.  I.  Stevens, 

In  command  of  N,  P*  R.  R.  Survey^  ^. 


Fort  Hall,  Oregon  Territory, 

December  14, 1853.   ' 

Sir  :  T  have  the  honor  to  report,  that  previous  to  leaving  the  coun- 
try of  the  Flathead  Indians,  on  the  28th  of  November  last,  I  had  as- 
sembled the  chiefs  and  principal  men  of  the  tribe  together,  when  I  disr 
tributed  among  them  such  presents  as  you  left  with  me,  and  at  the 
same  time  communicated  to  them  what  you  had  done,  and  what  you 
had  intended  and  promised  to  do  for  them  ;  and  particularly  setting 
before  them  the  objects  of  the  council  to  be  held  at  Fort  Benton  during 
the  next  summer.  They  received  the  intelligence  of  the  council  with 
much  joy  and  exultation,  and  they  now  look  forward  to  the  coming 
summer  as  a  time  from,  which  they  are  to  date  a  new  and  happy 
period  in  their  nation's  history.  In  reply  to  the  many  things  told  them, 
they  said  they  were  deeply  and  fully  aware  that  they  were  a  helpless 
and  miserable  race  of  beings;  but  now  their  hearts  were  glad  to  hear 
that  the  government  had  not  neglected  them,  but  that  it  intended  to 
send  an  agent  among  them,  who  would  superintend  their  interest  and 
welfaie ;  they  said  what  they  wanted  the  government  to  do  for  them 
now  was,  to  send  a  man  among  them  who  would  teach  them  how  to 
till  the  soil,  and  to  send  them  agricultural  implements  and  seeds ;  and 
that  they  neither  desired  nor  demanded  more  than  this. 

And  now  what  I  would  recommend  is  the  appointment  of  an  intelli- 
gent, reliable  man  ;  one  who,  with  a  good  moral  character,  combines  a 
degree  of  firmness  and  resoluteness,  and  at  the  same  time  is  an  excel- 
lent practical  farmer,  and  who  at  the  same  time  is  a  member  of  the 
Catholic  church.  This  last  I  menlion  and  recommend  from  the  fact 
that  the  Jesuit  priests  have  been  among  the  Flatheads  for  ten  or  twelve 
years,  and  have  lain  among  them  a  foundation  upon  a  belter  and  firmer 
b£Lsis  than  has  ever  been  lain  among  any  Indian  tribe  either  east  or 
west  of  the  mountains,  upon  which  a  superstructure  can  now  be  built 
which  will  be  an  ornament  not  only  to  the  district  where  it  will  be 
erected,  but  to  our  whole  nation.  This  man,  so  appointed,  could  per- 
form the  duties  of  Indian  sub-agent;  could  enclose  a  farm,  and 
have  the  necessary  buildings,  in  the  Bitter  Root  valley,  to  whom  the 
Indians  could  apply  in  need  for  information  and  help ;  who,  by  his 
high  moral  stand,  could  and  would  exert  a  powerful  and  salutary 
influence  over  the  Indians ;  and  who  could,  in  case  the  mission  is  re- 
established at  the  St.  Mary's  village,  fully  co-operate  with  the  priests 
there  stationed,  and  cause  the  Bitter  Root  valley,  at  no  distant  day,  to 
teem  with  life,  business,  and  happiness.  Such  a  man,  no  doubt,  can 
be  found  in  Oregon  who  would  willingly  accept  of  such  a  post;  if  not 
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in  Oregon,  at  least  in  the  States.  And  another  thing  I  would  reooin- 
mend  would  be,  that  the  man  should  be  a  married  man,  with  a  famfly. 
He  would  thus  have  every  inducement  to  comfortably  settle  himself 
for  life,  and  be  less  disposed  to  become  dissatisfied,  and  thus  destroy 
the  good  intentions  of  those  who  have  the  supervision  of  our  Indian 
affairs.  While  at  this  place,  application  has  been  made  to  me,  by  a 
man  living  at  Fort  Hall,  for  the  post  for  his  father,  who  at  present  is  a 
farmer  at  Manayunk,  Philadelphia  county,  Pennsylvania,  and  also  a 
Catholic,  with  a  family.  His  name  is  Hugh  Damsy.  I  told  him  I 
would  mention  his  case  to  you.  As  to  who  he  is,  as  tx>  his  capacity, 
&c.,  I  know  nothing ;  only  his  son  seems  to  be  an  upright,  sober  man, 
and  who,  trom  year  to  yeas,  trades  on  the  emigrant  road. 

I  think  myself  some  man  should  be  appointed  whom  you  weU  know, 
or  who  comes  to  you  recommended  by  those  who  have  bad  an  oppor- 
tunity of  judging  of  him.  That  there  is  a  necessity,  and  that  a  great 
one,  that  some  one  should  be  among  the  Flatheads  to  teach  them  to 
till  the  soil,  there  can  be  no  manner  of  doubt,  and  as  it  has  been  par- 
tially promised  them,  and  as  they  fully  expect  it,  I  recommend  to  yon 
that  it  be  urgently  set  forth  before  the  proper  department,  and  that 
action  should  be  had  upon  it  during  the  session  of  the  coming  Con- 
gress. I  shall  be  able  lo  send  you,  by  Lieutenant  Grover,  the  present 
number  of  the  Flatheads,  their  relations,  power,  intercourse  with 
other  tribes,  &c.  The  report  of  the  council  at  Fort  Benton  has  spread 
throughout  the  whole  Indian  country  as  on  the  wings  of  lightning,  and 
has  been  received  as  the  harbinger  of  glad  tidings  to  all.  It  is  a  mat- 
ter that  rmist  not  be  lot  fall  to  the  ground,  but  the  sparks  that  have  been 
struck  by  our  expedition  must  be  fanned  into  a  flame  until  it  shall  en- 
velope all  the  Indian  tribes  both  east  and  west  of  the  Rocky  mountains. 
For  myself,  I  feel  a  deep  interest  in  it,  and,  for  one,  should  regret  to 
hear  that  our  government  had  overlooked,  either  partially  or  completely, 
the  interests  of  so  many  thousands  of  souls  that  it  is  in  duty  bound  to 
protect.  One  great  result  obtained  from  this  council,  andf  of  course 
the  treaty,  will  be  the  settling  the  whole  of  the  eastern  portions  of  $ 
AVashington  and  Oregon  Territories,  and  thus  blot  out  forever  from  the 
map  of  our  country  what  is  now  looked  upon  as  the  great  desert,  as  it 
were,  extending  from  the  Missouri  to  a  hundred  miles  west  of  the 
Rocky  mountains,  thus  occupying  a  central  position  in  the  heart  of  our 
country,  and  replace  it  by  one  continued  belt  of  thriving  settlements 
and  villages,  where  the  stir  and  bustle  of  business  shall  resound, 
without  cessation,  as  along  our  civilized  and  settled  borders.  Should 
the  matter  be  let  passed  during  the  coming  season,  I  doubt  whether  it 
can  ever  be  undertaken  again  under  as  favorable  auspices.  Should 
you  have  received  any  intelligence  from  Washington  in  regard  to  the 
subject,  you  will  oblige  me  by  referring  to  it  in  your  communication  to 
me  in  the  Bitter  Root  valley. 

Truly,  your  obedient  servant, 

J.  MULLAN, 
Lieutenant  United  States  Army. 

Governor  1. 1.  STiiviB^a, 

In  command  of  H%  P .  R*  B,%  Sutdc^^  lijc* 
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Cantonb«ent  Stbvbns,  Bitter  Root  Valley, 

Washington  Territory,  January  26,  1854. 

Sir  :  I  have  the  honor  lo  report  that,  in  conformity  to  your  letter  of 
instructions,  dated  at  the  Flathead  village  of  St.  ftlary's,  October  3, 
1853,  "  to  report  on  the  probable  cost  of  erecting  agency  buildings,  &c., 
in  the  Bitter  Root  vallejr,  and  the  cost  necessary  for  keeping  up  the 
same,"  that  upon  examination  I  find  there  will  be  neeaed  a  build- 
ing for  an  agent,  for  the  Indian  farmer,  a  council-room,  a  store-room, 
a  blacksmith's  shop,  a  building  for  the  blacksmith,  and  two  employes 
for  the  Indian  farmer,  and  a  room  for  the  interpreter.  I  deem  it  ne- 
cessary that  a  full  agent  should  be  sent  to  this  section,  and  that  the 
tribes  included  in  this  agency  should  be  the  Flatheads,  the  Pend 
d'Oreilles,  and  the  Kootenaies ;  for  these  but  one  interpreter  will  be 
needed,  since  the  man  Gabriel,  whom  I  have  employed  as  interpreter, 
speaks  each  of  the  languages,  and  who  could  be  appointed  the  inter- 
preter for  the  agency.  I  think  the  agency  should  be  established  at  or 
somewhere  near  the  "  Hell  Gate,"  which  is  the  great  thoroughfare  for 
all  the  Indians  in  going  and  returning  from  the  buffalo  hunt  east  of  the 
mountains.  Should  any  sub-agents  be  appointed,  one  is  needed,  be- 
yond a  doubt,  among  the  Flathead  Indians ;  and  I  therefore  recommend 
to  you  that  an  appropriation  of  five  thousand  dollars  be  made  to  defi-ay 
the  expenses  of  erecting  the  buildings,  furnishing  five  yoke  of  oxen 
supplymg  blacksmith's  tools,  &c.,  turnishing  ten  ploughs,  seed  for 
farming,  one  wagon,  such  carpenter's  tools  as  would  be  needed,  and, 
in  a  word,  for  supplying  the  agency  with  every  thin  ff  needed.  I  am 
confident  that  the  Indians  will  do  a  great  deal  towards  the  erection  of 
the  buildings,  &c. 

There  will  be  needed,  then,  one  agent,  pay $1,500  00 

One  interpreter 500  00 

[The  pay  should  be  $500  for  an  interpreter,  since  he 
can  speak  three  languages.] 

Pay  of  Indian  farmer 500  00 

Pay  of  two  men  associated  with  the  farmer,  at  $300 600  00 

Presents  to  Indians  visiting  agency,  &c.,  in  goods,  &c.. . .  500  00 

Provisions  to  be  given  to  Indians  visiting  the  agency  on 
business.  Sec.,  to  consist  of  sugar,  coffee,  beans,  rice, 

and  hard  bread 500  00 

Meat  provision  to  be  obtained  in  the  country 500  00 

4,600  00 
For  travelling  and  contingent  expenses 1,000  00 

5,600  00 


making  a  total  of  five  thousand  six  hundred  dollars  for  the  annual  ex- 
pense for  keeping  up  the  agency,  &c.,  which,  in  my  judgment,  is  the 
smsdlest  possible  amount  wjth  which  the  agency  can  be  carried  on.  I 
have  made  the  estimates  the  smallest  possible,  judging  from  what  ex- 
perience I  have  had  among  the  Indians  in  this  valley.  With  regard  to 
the  remaining  items  referred  to  in  your  letter,  I  will  report  in  my  next 
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communication,  as  there  are  points  which  need  more  .consideration 
than  I  have  as  yet  had  time  to  devote  to  them. 
Truly,  your  obedient  servant, 
!  J.MULLAN, 

Lieutenant  V.  S.  Army. 
Governor  1. 1.  Stevens, 

In  command  of  N.  P.  jR.  R.  Survey ^  S/t. 

It  seems  to  me  that  the  supply  for  the  agency  in  this  valley  might 
be  supplied  by  steamboat  navigation  up  the  Missouri  to  Fort  Benton, 
thence  across  the  mountains  to  this  point.  I  will  be  able,  however,  to 
report  more  in  detail  on  this  point  on  my  return  from  Fort  Benton. 

J.  MULLAN. 


H 
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41.  Reports  of  Mr.  James  Doty  on  the  Indian  tribes  of  the  Blackfoot  nation. 

Fort  Benton,  December  28,  1853. 

Dear  Sir:  Enclosed  you  have  additional  receipts,  onaitted  to  be 
sent  by  Mr.  Tinkham,  for  quartermaster's  property  in  my  hands. 

As  requested  in  your  letter  of  October  3,  1853, 1  send  herewith  a 
report  upon  those  particulars  concerning  the  Blackfoot  nation  which 
you  directed  me  to  examine.  It  includes  the  plan  of  a  farm  and  list 
of  agricultural  instruments,  and  is  accompaniea  by  a  rough  draught  of 
the  ageuQy  buildings  deemed  necessary. 

By  the  enclosed  thermometrical  register,  since  October  1st,  you  will 
perceive  that  we  have  had  no  cold  weather,  no  snow,  and  indeed  no 
winter.     Can  the  same  be  said  of  the  entrance  to  the  South  Pass? 

We  are  passing  the  winter  comfortably  if  not  pleasantly.  The  men 
have  conducted  themselves  in  all  respects  in  a  praiseworthy  manner. 

Rations  will  hold  out  tolerably  well,  with  the  exception  of  flour  and 
coffee.  In  case  an  express  is  sent  to  this  point,  I  would  suggest  that  a 
pack-horse  or  two  be  also  sent,  loaded  ruth  flour,  coffee,  and  beans. 

Early  in  this  month  I  procured,  without  cost,  about  1,000  pounds  of 
fresh  meat  by  sending  out  pack-horses  with  the  Indian  hunters,  so  there 
is  no  danger  of  starvation.  The  oxen,  horses,  and  mules  are  in  first- 
rate  condition ;  many  of  them  are  fat. 

I  am  happy  to  inform  you  that  the  three  horses  reported  to  you  as 
stolen  have  been  returned;  so  that  up  to  date  not  an  animal  in  my 
charge  has  been  lost. 

The  recovery  of  these  horses  is  worthy  of  notice,  as  indicating,  m 
the  Indians  who  returned  them,  an  honesty,  and  moral  as  w^ell  as  phy- 
sical courage,  seldom  seen  among  white  men,  and  never  expected  of 
Indians. 

On  the  1st  of  November,  six  Pend  d'Oreille  Indians  came  to  this 
post  and  delivered  up  all  the  horses  that  were  stolen.  It  appears  that 
they  were  taken  by  two  young  Pend  d'Oreilles,  and  run  to  the  Pend 
d'Oreille  camp,  then  hunting  beyond  the  Muscle  Shell,  under  the  com- 
mand of  the  chieS  of  iViaX.  xvaUcm*  ^^  kl^-xsaivdec."  The  horses  were  re- 
cognised by  the  stamps  aa\ieVotig^?,vo.^^^\i^^'^>^s^\^^^^>\^ 
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confessed  having  stolen  them  at  this  post.  A  council  was  held,  and  it 
was  determined  that  it  was  a  great  sin  to  steal  horses  from  white  men 
who  were  friendly  to  them;  that  the  wishes  of  the  "Great  Soldier 
Chief,"  who  had  been  at  the  St.  Mary's,  were  known  to  them,  and  they 
had  promised  compliance  with  them;  that  steahng  these  horses  would 
give  the  Pend  d'Oreilles  the  name  of  liars  and  triflers ;  that  they  had 
always  borne  a  good  name,  and  were  ashamed  to  have  mean  things 
said  of  them  now:  therefore,  the  horses  must  be  taken  back  by  their 
great  chief  and  five  principal  men  of  the  tribe;  accordingly,  they  came 
boldly  to  the  fort  and  delivered  up  the  horses  without  asking  any  re- 
ward, but,  on  the  contrary,  expressmg  much  sorrow  and  shame  that  they 
had  been  taken. 

Thus  these  six  Indians  proved  themselves  not  only  honest,  but  brave 
in  the  highest  degree,  coming,  as  they  did,  five' days'  and  nights'  march 
into  an  enemy's  country  simply  to  do  an  act  of  justice  to  strangers. 
They  remained  here  two  days,  and  on  departing  were  accompanied, 
by  Mr.  Clarke  and  myself  fifteen  or  twenty  miles  on  their  journey. 
During  their  stay  here  a  number  of  Piegan  warriors  about  the  fort  be- 
came very  troublesome  to  the  strangers ;  so  much  so,  that  we  were 
compelled  to  detail  a  strong  guard  for  their  protection. 

Suitable  presents  were  given  them  from  the  Indian  goods  left  with 
me.  No  event  of  great  importance  has  occurred  among  the  Indians 
since  your  departure. 

The  "Little  Dog's"  camp  was  attacked  not  long  since  by  a  party  of 
Crees  and  Assiniboins,  and  himself  and  another  were  wounded.  He 
has,  however,  determined  not  to  revenge  it,  but  to  wait  until  the  council 
is  held. 

I  am  sorry  to  inform  you  that  many  of  the  Indians  do  not  abide  by 
their  promises  to  remain  at  peace  this  winter.  About  five  hundredf, 
principally  Piegans,  have  passed  this  post,  on  their  way  to  war,  since 
October  1st;  about  one  hundred  were  induced  to  turn  back.  In  the 
same  time  eight  hundred  or  a  thousand  warriors  must  have  passed 
above  and  below  the  fort,  on  their  way  to  the  Flatheads,  Snakes,  and 
Crows,  as  I  have,  from  time  to  time,  heard  of  large  parties  of  Bloods, 
Blackfeet,  and  Gros  Ventres,  on  the  march;  and  parties  are  constantly 
going  from  the  different  bands. 

Several  of  the  chiefs  have  taken  a  very  decided  stand  for  peace,  and 
keep  the  warriors  of  their  own  bands  at  home.  Others  say,  "this  is 
the  last  winter  we  can  go  to  war ;  next  summer  the  white  soldiers  will 
stop  us ;  therefore,  let  us  steal  this  winter  all  the  horses  we  can." 

It  is  becoming  a  serious  question  in  my  mind  whether  these  Indians 
wiQ  desist  fi"om  their  predatory  incursions  until  a  suflScient  military 
force  is  stationed  in  the  country  to  check  every  attempt  at  sending  out 
war  parties.  No  military  force,  however,  is  needed  to  protect  white 
men  m  this  country.  ^ 

Good  interpreters  for  the  government  are  very  difficult  to  procure, 
because  such  can  get  higher  wages  from  the  traders  than  the  govern- 
ment pays.  The  only  man  I  can  at  present  recommend  is  a  Mr.  Bird. 
He  is  a  half-breed,  English  and  Blackfoot;  is  an  elderly  man,  respect- 
able and  intelhgent,  and  the  best  interpreter  in  the  country.    He  may 
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not  wish  the  situation  of  interpreter  at  the  agency,  but  can  no  douhtbc 
engaged  for  a  council. 

In  my  intercourse  with  these  Indians  I  have  been  especially  careM 
to  have  them  understana  that  I  made  them  no  promises. 

Trusting  that  we  may  see  you  at  an  early  day  in  spring,  I  am,  very 
respectfully  and  truly,  yours, 

JAMES  DOTY. 
Gov.  I.  T.  Stevens, 

Washington  Territory. 


Fort  Benton,  December  29,  1863. 

Sir:  In  compliance  with  the  request  contained  in  your  letter  of 
October  3,  1863,  I  have  the  honor  to  submit  the  following  report, 
which  is  necessarily  incomplete  and  brief,  owing  to  the  limited  time 
for  acquiring  extended  and  accurate  information  upon  the  {xmdIs 
treated  of. 

The  numbers  1st,  2d,  3d,  &c.,  refer  to  the  like  numbered  inqui- 
ries in  your  instructions  from  the  Commissioner  of  Indian  Affairs, 
under  date  of  May  9,  1863,  and  to  which  you  directed  my  attention. 

1st.  The  number  of  tribes  to  be  included  within  this  agency  is  one, 
known  generally  as  the  Blackfoot  nation.  Their  gene^-al  locality, 
which  is  understood  to  mean  the  country  in  which  they  reside  or  hunt, 
is  bounded  as  follows :  By  a  line  beginnbg  on  the  north,  where  the 
60th  parallel  crosses  the  Rocky  mountains ;  thence  east  on  said  paral- 
lel to  the  106th  meridian;  thence  south  to  the  headwaters  of  the  Milk 
river,  down  said  river  to  the  Missouri,  up  the  Missouri  to  the  mouth 
of  the  Judith ;  thence  up  the  Judith  to  its  source  to  the  Rocky  mount- 
ains, and  north  along  their  base  to  place  of  beginning. 

The  country  between  the  Missouri  and  the  headwaters  of  the 
Yellowstone  is  unoccupied.    It  is  the  great  road  of  the  Blackfoot  war 

Earties  to  and  from  the  Crows,  Flat  heads  and  Snakes.     It  may  also 
e  considered  as  a  transient   hunting  ground  of  the   Flatheads,  as 
they  hunt  buffalo  there  for  a  short  time  in  the  fall. 

2d.  The  Blackfoot  nation  is  divided  into  four  distinct  tribes  or 
bands,  whose  names,  numbers,  and  localities  are  as  follows : 

The  Bloods 360  lodges,  2,460  population,  875  warriors. 

The  Blackfeet 260  1,760  625 

The  Piegans 360  2,460  875 

The  Gros  Ventres..  360  2,620  900 

Total 1,310  9,170  3,275 


The  Bloods  and  Blackfeet  occupy  the  country  upon  the  source  of 
the  Marias  and  Milk  rivers  to  the  60th  parallel  of  latitude. 

The  Piegaua  occM^y  \)ae  cowtkVt^  Wv^t^xv  Milk  and  Marias  rivers, 

Xn  Marias  xivet  and  xScie  TeXoxL^^asAXi^v^^'evv^^ 'X^^vo^ 
souri. 
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The  Gros  Ventres  occupy  ihe  country  bordering  upon  Milk  river 
from  its  mouth  to  the  territory  of  the  Piegans.  These  Gros  Venires, 
although  incorporated  with  ana  now  considered  a  part  of  the  Black- 
foot  nation,  are  clearly  a  band  of  Arrapahoes  who  seceded  from  their 
nation  some  forty  years  since,  passed  over  to  the  Crow  Indians,  were 
plimdered  and  killed  by  that  nation,  losing  many  of  their  women  and 
nearly  all  their  horses  and  guns.  They  wandered  over  this  country 
several  years,  plundered  two  forts  at  the  north,  were  driven  away  by 
the  Kootenaies;  and  finally,  in  a  destitute  and  miserable  condition,  set- 
tled some  thirty  years  since  in  the  country  they  now  occupy.  The 
Blackibot  nation  in  a  manner  adopted  them,  i.  e.,  made  a  lasting  peace, 
and  gave  them  many  horses.  The  traders  supplied  them  with  guns 
and  ammunition;  their  horses  increased;  they  made  many  robes  and 
soon  became  wealthy,  and  are  now  more  independent,  saticy,  and  un- 
friendly to  the  whites  than  any  other  band  of  the  Blackfeet. 

The  Bloods,  Piegans,  and  Blackfeet  speak  the  same  language  pe- 
culiar to  the  Blackibot  nation. 

The  Gros  Ventres  speak  the  Arrapahoe  language,  which  is  not  un- 
derstood by  any  white  man  or  Indian,  not  of  their  tribe,  in  this  coun- 
try. Most  of  the  Gros  Ventres,  however,  speak  the  Blackfoot  suffi- 
ciently for  purposes  of  trade. 

3d.  Their  character  is  warlike.  They  are  warriors  and  horse- 
thieves  by  profession  and  practice,  and  are  always  at  war  with  some 
or  all  of  the  neighboring  nations. 

Their  present  disposition  towards  the  whites  is  unquestionably 
friendly.  Undoubtedly,  a  party  of  white  men  may  travel  through  this 
country  in  perfect  safety.  The  only  danger  would  be,  that  the  Indians 
might  tgike  them  for  Indian  enemies  and  rush  upon  them  in  the  night. 
Their  horses  might  be  stolen,  unless  under  the  protection  of  a  chief  or 
an  influential  white  man,  one  who  is  friendly  and  well  known  to  them. 

4th.  The  only  white  inhabitants  of  this  country  are  the  traders  and 
their  employes  at  the  American  Fur  Company's  post,  Fort  Benton, 
and  at  Mr.  Harvey's,  or  the  opposition  fort.  These  are  on  friendly 
terms  with  the  Indians,  as  is  evidenced  by  the  fact  that  they  are  con- 
stantly sending  traders  with  large  quantities  of  goods  to  remote  points 
in  the  Blackfoot  country,  who  are  not  only  permitted  to  go  and  come 
without  molestation,  but  are  treated  with  much  kindness  and  hospi- 
tality at  the  camps.  The  horses  at  this  post  are  always  turned  out  to 
pasture  without  a  guard,  and  are  seldom  or  never  stolen. 

So  far  as  has  been  ascertained,  their  present  relations  with  the  Hud- 
son's Bay  Company  are  simply  those  of  a  limited  trade,  which  is 
entirely  confined  to  a  portion  of  the  Blackfeet  and  Blood  bands.  These 
Indians  procure  in  the  northern  part  of  their  territory  a  considerable 
number  of  small  peltries,  and  in  the  summer — at  which  season  they 
go  furthest  north — trade  them  at  one  of  the  Hudson  Bay  Company's 
posts  on  the  Saskatchawan  river;  "Chesterfleld  House,"  I  think. 
This  trade  is  carried  on  for  two  reasons :  first,  because  the  Indians  are 
paid  there  a  higher  price  for  their  small  peltries  than  is  given  by  Amer- 
ican traders;  secondly,  they  procure  at  that  post  an  abundance  of 
whiskey ;  and  it  is  undoubtedly  this  latter  consideration  that  induces 
them  to  go.    In  the  winter  they  generally  come  upon  the  Marias  river 
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and  trade  their  robes  at  the  American  traders'  winter  posts  on  that  river, 
because  they  obtain  more  for  robes  here  than  at  the  north.  But  I  have 
lately  understood  that  a  new  proprtetor  at  Chesterfield  House  has 
offered  for  robes  the  same  price  that  is  paid  here ;  in  consequence  of 
which,  a  large  number  of  Bloods  and  Blackfeet  have^  started  for  the 
north.  Deeming  it  tny  duty  so  to  do,  I  sent  them  tobacco  and  a  mes- 
sage to  induce  them  to  return  ;  warning  them  that  in  case  they  did  not 
return,  they  need  not  expect  to  participate  in  the  benefits  of  a  treaty 
that  might  be  concluded  with  the  remamder  of  their  nation. 

6th.  No  conventional  arrangements  exist  between  the  Indians  aad 
white  inhabitants  of  this  country  to  be  respected  in  the  event  of  a 
treaty. 

6th,  7th,  and  8th.  At  present  but  one  agent  will  be  required.  The 
agency  should  be  locatea  near  this  point,  and  embrace  the  four  above- 
named  tribes  or  bands  of  the  Blackfeet  nation. 

9th.  The  employes  required  at  present  for  the  contemplated  estab- 
lishment of  an  agency  and  Ikrm  will  be  one  interpreter,  one  farmer,  one 
blacksmith,  and  three  laborers. 
ij  10th.  The  amount  required  for  the  erection  of  the  agency  buildm^ 

I  and  fixtures  will  be  $12,000.     A  rough  draught  of  the  buildings  con- 

J  templated  is  herewith  submitted,  and  an  offer  has  been  made  to  con- 

struct them  upon  this  plan,  for  the  price  above  mentioned  at  any  point 
'  in  this  vicinity.     It  is  proposed  to  use  adobes  in  the  construction  of  all 

buildings.  I  consider  them  the  cheapest,  warmest,  driest,  and  mo^ 
enduring  building  material  to  be  obtained  in  this  vicinity.  Barns,  small 
outbuildings,  fences,  pickets,  &c.,  if  necessary,  will  be  constructed  by 

;  agency  laborers,  and  without  much  cost  to  the  department.     The  offer 

\  to  erect  the  agency  buildings  is  by  Mr.  Clarke,  at  $10,000,  if  on  the 

High  Wood,  or  $12,000  at  Sun  river  or  other  points.  Being  in  the 
country,  and  situated  as  they  are,  either  Mr.  Clarke  or  Mr.  Harvey  can 
underbid  any  one  out  of  the  country ;  and  I  consider  the  enclosed  plan, 
at  the  price  mentioned,  the  cheapest  and  most  practicable  method  of 
building  the  establishment. 

"  i  11th.  The  contingent  expenses,  $1,000. 

12th.  The  amount  of  presents  to  be  distributed  annually  will  prob- 
ably be  determined  when  a* treaty  is  held  and  confirmed  ;  I  estimate 

/  $4,000. 

13th.  For  provisions,  $1,000. 

}  T  regard  the  project  of  establishing  a  farm  for  these  Indians  as  en- 

tirely practicable:  first,  because  farms  have  succeeded  among  all  our 

I  Indian  tribes  where  the  experiment  has  beeli  thoroughly  tested ;  second, 

because  in  my  recent  journey  through  the  Piegan,  Blackfeet,  and  Blood 
Indian  camps,  the  establishment  of  an  agency  and  farm  was  fully  ex- 
plained to  all  the  principal  chiefs,  and  not  only  were  they  unanimously 

Ijl  in  favor  of  the  project,  but  promised  that,  in  case  a  farm  should  be 

;  f  started,  they  and  their  people  would  work  upon  it  and  give  it  a  fair 

trial.  I  have  not  yet  visited  the  Gros  Ventres,  but  understand  that  for 
several  years  they  have  been  very  anxious  to  be  taught  how  to  culti- 

.f  vate  the  soil. 

f  I  propose  lo  \ocale  v\\e  ag^^xvc^  a\.  \!cv^  ^ovox.  \tvo^\.^^^x^\ale  for  farm- 

ing, regard  of  course  \:>emgVvaA  \.o  WiSi>xi^'s»feit  ^qtohxxxx^x^'^^^ 
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head  of  navigation  on  the  Missouri.  The  spring  and  fall  are  the  most 
favorable  periods  to  judge  of  the  general  nature  of  the  soil,  in  the  ab- 
sence of  chemical  tests;  out  from  such  information  as  I  have  been  able 
to  acquire  during  the  winter,  and  consulting  the  wishes  of  the  Indians, 
I  should  consider  a  point  on  the  High  Wood  near  its  mouth,  or  on  the 
Sun  river  at  its  junction  with  the  Missouri,  favorable  locations  for  an 
agency  and  farm.  There  are  two  other  localities  that  may  be  men- 
tioned: the  valley  of  Marias  river,  and  the  southern  slope  of  the  Bear's 
Paw  mountain.  The  former  I  have  already  examined,  out  of  the  latter 
I  cannot  speak  with  certainty  until  an  examination  is  njade  in  the 
spring;  but  I  think  they  are  neither  of  them  equal  to  the  ^localities  first 
mentioned. 

It  is  of  course  necessary  to  have  a  supply  of  the  best  simple  agri- 
cultural implements,  and  some  person  who  thoroughly  understands 
their  use  to  instruct  the  Indians  how  to  use  them.  As  precept  is  of  little 
value  without  example,  it  is  proposed  to  employ  a  good  practical  farmer 
and  laborers  to  assist  him,  who  can  the  first  year  start  a  small  farm  and 
cultivate  it  well.  This  may  be  styled  a  seed  farm,  as  all  the  cereals 
and  roots  adapted  to  a  northern  climate  should  be  cultivated.  The 
cereals  that  succeed,  if  any,  will  furnish  the  seed,  and  the  vegetables 
will  clearly  indicate  which  of  them  can  succeed  in  this  soil  and  cli- 
mate. If  the  experiment  is  successful,  then  the  second  year  a  large 
farm  can  be  started,  seeded  with  those  grains  and  vegetables  that  have 
been  proved,  upon  which  all  the  Indians  who  choose  can  work  under 
the  direction  of  the  farmer,  with  the  preceding  year's  example  before 
them,  and  encouraged  by  a  fair  certainty  that  their  labor  will  not  be  in 
vain.  With  all  the  Indians  I  am  acquainted  with,  a  failure  in  a  first 
attempt  is  losing  the  whole  battle;  they  can  rarely  be  brought  to  the 
charge  again.  But,  by  adopting  the  above  plan  of  farming,  such  a  fail- 
ure could  not  occur.  The  agricultural  implements,  means  of  trans- 
portation, &c.,  deemed  necessarj  to  carry  on  the  business  of  the  tarm 
and  agency  the  first  year,  are  given  below: 

3  yoke  of  oxen,  with  yokes; 
2  heavy  wagons; 

6  log  chains; 
2  whip  saws ; 
2  cross-cut  saws; 

1  chest  of  carpenter's  tools; 

2  dozen  Collins's  axes  and  handles; 
i  dozen  shovels ; 

i  dozen  spades; 

2  steel  breaking  ploughs,  fourteen-inch  cut; 

6  cast  cross  ploughs ; 

1  double  harrow  frame ; 

4  grain  cradles  and  scythes; 

1  dozen  scythes  and  sneathes ; 

1  dozen  steel  hoes ; 

1  dozen  pitchforks ; 

1  grindstone ; 

1  dozen  scythe-stones. 


!^ 
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The  second  year  would  requife  an  increase  proportionate  to  the 
number  of  Indians  disposed  to  work. 

In  conclusion,  I  think,  from  the  observations  I  have  been  able  to 
make,  that  a  treaty  with  these  Indians  and  the  establishment  of  an 
agency  and  farm  in  their  country  will  do  much  towards  changing  them 
from  a  warlike  and  nomadic  to  a  peaceable  and  agricultural  nation. 
I  trust  that  you  may  accomplish  those  objects  at  an  early  day.  My 
desires  as  well  as  my  duty  prompt  me  to  aid  in  their  accomplishmeat 
to  the  extent  of  my  ability. 

Hoping  that  the  information  contained  in  this  some^vhat  hurried  re- 
port may  meet  your  wishes,  I  am,  very  respectfully,  your  obedient  ser- 
vant, 

JAMES  DOTY. 

Governor  1. 1.  Stevbns, 

Washington  Territory. 


Fort  Benton,  December  29,  1853. 

Dear  Sir:  In  accordance  with  instructions,  I  have  performed  one 
of  the  contemplated  trips  to  the  winter  trading-posts.  Starting  from 
here  on  the  14th  instant,  I  struck  Marias  river  at  the  point  where  the 
road  to  the  Three  Buttes  crossed  it.  A  large  number  of  the  Piegans 
were  encamped  at  this  point  Remaining  here  two  days,  I  held  a 
council  with  the  chiefs  and  principal  men,  repeating  to  them,  in  sub- 
stance, your  speech  at  the  council  at  the  fort  the  day  before  your  de- 
parture, and  explaining  the  project  of  an  agency  and  farm ;  with  which 
they  seemed  much  pleased,  and  expressed  their  willingness  to  work 
on  a  farm  when  the  opportunity  should  be  afforded  them. 

Travelled  up  the  river  fifty  miles,  running  a  compass  line  and  noting 
the  topography.  Saw  several  encampments,  and  met  many  Indians 
on  their  march  downj  and  on  the  18tn  reached  "  AmmelPs  Houses." 
Here  were  encamped  necu-ly  the  whole  of  the  Blood,  Blackfeet,  and 
Northern  Piegan  bands. 

A  council  was  held,  at  which  thirteen  of  the  great  chiefs  and  many 
of  the  principal  men  were  present*  I  spoke  to  them  much  the  same 
as  I  had  spoken  to  the  Piegans,  but  at  greater  length.  Several  of  the 
chiefs  rephed,  and  all  expressed  much  friendship  to  the  whites;  prom- 
ised to  attend  the  council,  and  to  give  the  farm — with  the  idea  of  which 
they  were  much  pleased — a  fair  trial. 

The  great  Piegan  chief,  the  "Little  Gray  Head,"  who  has  taken  a 
very  decided  stand  for  peace  with  neighboring  tribes,  was  present,  and 
I  gave  him  a  present  out  of  the  Indian  goods  left  with  me.  Tobacco 
purchased  of  Mr.  C.  was  given  to  the  principal  men. 

Learning  that  a  portion  of  the  Blood  Indians  were  in  camp  five  days' 
march  to  the  north,  and  intending  to  go  to  the  British  posts  to  trade,  I 
sent  them  tobacco  and  a  message  to  induce  them  to  turn  back. 

I  passed  two  days  here,  and  had  an  excellent  opportunity  to  acquire 
much  intere8lme\u?0Tm«X\oTv^oxveen^%ihe  manners,  customs,  habits, 
&c.,  of  these  Inaiaos,  wVacYxV^  M^-^  t^ccii^^  vcLm^  ^'Svc«V\^\Mt\xal^  and 
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would  be  out  of  place  in  this  letter  or  a  brief  repcHt.    Returned  to 
Fort  Benton  on  the  23d 

You  will  learn  by  Messrs.  Tinkham  and  Grover  somewhat  concerning 
my  intended  operations  in  the  field  the  coming  spring;  but  it  may  not 
be  amiss  to  express  my  idea  of  the  direction  in  which  the  survey  is  to 
be  conducted,  and  the  objects  to  be  accomphshed  thereby. 

Having,  before  the  season  for  active  operations  arrived,  made  a 
thorough  examination  of  the  country  in  this  vicinity,  I  propose  to  com- 
mence with  the  survey  of  Sun  river  from  its  mouth  to  its  source ;  thence 
to  the  head  of  Dearborn  river,  and  down  that  river  to  its  mouth;  thence 
to  the  junction  of  Madison  and  Wisdom  rivers;  thence  to  the  sources 
of  the  Muscle  Shell,  and  down  that  river  to  a  point  near  its  mouth; 
thence  parallel  with  the  Missouri,  crossing  and  examining  Judith,  Big 
Horn,  and  other  rivers,  to  Foil  Benton. 

Particular  regard  will  be  had  to  the  character  of  the  streams ;  gene- 
ral nature  of  the  soil ;  tracts  adapted  to  cultivation ;  the  timber  and 
stone,  and  &cilides  for  obtaining  them ;  the  collection  of  mineralogical 
and  geological  specimens,  and  making  an  extensive  botanical  and 
natural  history  collection. 

Lieutenant  Grover  leaves  me  a  Schmalcalder  compass,  so  that  an 
accurate  survey  will  be  insured.  A  sextant  will  be  used  to  determine 
the  latitude. 

It  is  expected  that  this  survey  will  occupy  at  least  forty  days,  and, 
undoubtedly,  much  valuable  and  interesting  mformationwill  be  acquired. 
As  I  shall  have  to  procure  another  man,  in  order  to  leave  two  of  my 
present  command  at  the  post — one  to  take  the  observations,  and  one 
m  charge  of  the  government  property — I  think  that  man  should  be  a 
good  interpreter.  Arrangements  for  his  pay  must  be  made.  Then 
my  absence  from  my  post  will  be  a  long  one;  and,  in  view  of  these 
thin^,  it  would  afford  me  much  satisfaction  to  see  you  in  person,  or 
receive  by  an  express  your  instructions  in  the  premises,  previous  to  my 
setting  out,  which  I  have  fixed  for  the  1st  of  May  at  the  latest. 

In  case  an  express  is  sent,  I  will  thank  you  to  forward  my  letters 
and  a  few  newspapers. 

I  am,  very  respectfiiUy  and  truly,  yours, 

JAMES  DOTY. 
Governor  I.  I.  Stevens, 

Washington  Territory. 


42.  Report  of  Mr.  J.  M.  Stanley**  visit  to  the  Piegancamp^  at  the  Cypress 

mountain. 

Washington  City,  January  19,  1864. 
Sib:  In  accordance  with  your  verbal  instructions  to  proceed  to  the 
Cypress  mountain  in  search  of  the  Piegan  band  of  Blackfeet  and 
bring  them  into  council  at  Fort  Benton,  I  have  the  honor  respectfully 
to  submit  the  following  report : 

From  the  point  of  your  return  near  the  Marias  river  to  Fort  Benton, 
September  11,  1863, 1  proceeded  with  three  voyageurs  and  an  interpre- 
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ter  of  the  American  Fur  Company,  under  the  guidance  of  "  Litde 
Dog,"  one  of  the  chiefs  of  the  Piegan  band.  Our  course  was  north 
20^  west  over  an  elevated  plain,  gradually  ascending  to  the  base  or 
the  "  Three  Buttes" — a  distance  of  thirty-five  miles  from  our  encamp- 
ment on  the  Marias  river. 
|,  The  "Three  Buttes"  are  of  conical  shape,  rising  about  3,000  feet 

above  theCoteau,  covering  an  area  of  fifteen  miles  square,  serving  as  a 
prominent  landmark  to  the  prairie  voyageur. 

They  are  pretty  well  covered  with  pine  timber,  and  from  their  base 
spring  several  small  streams,  flowing  west  into  the  Marias  and  east 
into  Milk  river.  We  found  the  grass  luxuriant,  and,  in  many  places, 
in  all  the  freshness  of  spring.  It  is  the  favorite  fall  pasture  of  the 
buffalo,  elk,  and  other  game,  which  we  sHw  in  numerous  herds. 

Continuing  our  course,  September  12lh,  we  cross  the  base  of  the  Three 
Buttes  on  to  Milk  river — a  distance  of  thirty  miles.  The  country, 
gradually  ascending  to  the  north,  was  much  broken  with  deep  coulto 
running  to  the  eastward  into  Milk  river.  On  the  heads  of  these  coukes 
we  found  clear  running  water ;  but  as  we  advanced,  crossing  them 
at  a  greater  distance  from  the  Buttes,  found  only  occasional  pools.  In 
j  one  of  these  ravines,  twelve  miles  from  the  Buttes,  I  saw  a  stratum  of 

I  coal,  three  feet  thick,  running  one-fourth  of  a  mile,  with  a  slight  dip  to 

the  east. 

Buffalo,  elk,  deer  and  antelope  are  abundant.  Arrive  at  Milk  riv^ 
early  in  the  afternoon.  Nature  is  here  exhibited  in  a  wonderful  man- 
ner, and  I  paused  to  take  a  glance  at  the  magnificent  scene  from  the 
top  of  a  castelated  butte  running  two  hundred  feet  above  the  river.  A 
succession  of  conical  and  table-hills,  composed  of  diflerent-colored 
clays  in  horizontal  strata  jutting  into  the  valley,  presented  the  appear- 
ance of  an  irregular  street  in  a  quaint  old  city. 

At  this  point  the  valley  is  one  mile  in  breadth,  studded  with  cotton- 

^      wood  groves  and  undergrowth.     Here  we  found  three  lodges  of  Pie- 

gans  belonging  to  "Lame  Bull's"  band,  and  from  whom  I  learned 

i  the  Piegans  had  divided  their  camp.    .Lame  Bull,  with  one  hundred 

^   ^  lodges,  had,  seven  days  before  my  arrival,  descended  the  river,  with 

the  expectation  of  meeting  you  at  the  crossing  to  Fort  Benton ;  and 

that  **  Low  Horn,"  with  his  band,  had  gone  north  to  the  Cypress 

mountain. 

'  After  explaining  the  object  of  my  visit  to  their  country,  I  made  them 

!  presents  of  ammunition  and  tobacco,  for  which  they  were  very  grateful, 

giving  me  fresh  and  dried  meat  in  return.      Believing  Lame  Bull 

I  would  fall  upon  your  trail  and  proceed  to  Fort  Benton,  I  determined 

to  follow  Low  Horn  to  the  Cypress  mountain,  and  thus  secure  a  council 

with  the  two  principal  bands  of  Piegans. 

September  13. — I  was  detained  until  9  o'clock,  in  consequence  of  the 

^k  straying  of  some  of  my  mules.     They  were  found  and  brought  into 

f%  my  camp  by  the  Indians.     Ascending  a  deep  coulee  to  the  north,  we 

'  find  a  gradual  ascent  to  the  Coteau ;  cross  a  high  divide,  covered  with 

hillocks,  a  distance  of  twelve  miles,  to  a  dry  river  bed;  valley  two 

miles  wide,  covered  ViX^v  a  iSkvc^  ^crwxk  of  wild  sage.     This  valley, 

during  the  spring,  evideivW^  Ata\xv%  ^\^x^^\x^^\.  qI  ^^xa&rj  ^  ^xsd  k  also 

the  outlet  of  a  lake,  e\gUeeu  TOa£a\oiv^>Qi  ^N^Xst^^^,  ^^^^jl^^^^^^ 
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or  Bad  Water.  Heading  northwest  of  trail,  saw  several  gangs  of 
bufialo,  one  of  which  was  killed  by  "  Little  Doe."  Crossing  a  broken 
rocky  ridge,  nine  miles,  we  fell  upon  another  dry  bed  of  river,  which 
we  ascended  five  miles,  it  terminating  in  a  deep  ravine,  with  scatter- 
ing  cotton-wood,  elm,  wild  cherry,  and  thorn-apple.  We  halted  near 
an  old  Iu(^an  fort,  made  of  logs  and  sticks.  The  water  found  in  pools 
"was  strongly  impregnated  with  saltpetre,  and  unfit  for  use.  After 
spending  some  time  m  digging  for  fresh  water  for  our  famishing  miiles, 
we  discovered  a  good  spnng  on  the  east  side  of  the  ravine,  near  the 
fort.  During  our  halt  the  voyageurs  killed  several  wild  pigeons. 
Continue  our  march  twelve  miles,  and  encacop  on  a  small  tributary  of 
Milk  river.  The  soil  gravelly  and  sterile,  affording  scanty  pasturage 
fur  our  animals. 

September  14. — The  first  rays  of  the  sun  found  us  in  the  saddle,  pre- 
pared for  a  long  march.  But  one  day  more  remained  for  me  to  find 
the  Piegan  camp.  The  night  had  been  clear  and  cold,  silvering  the 
scanty  herbage  with  a  light  frost ;  and  while  packing  up,  the  men 
would  stop  to  warm  their  fingers  over  a  feeble  fire  of  buffiuo-chips  and 
skulls.  After  a  short  march  of  twelve  miles,  we  reached  the  divide - 
between  Milk  and  Bow  rivers. 

From  this  divide  I  had  a  view  of  the  Bull's  Head,  forming  the  base- 
of  Cypress  mountain,  bearing  north  65^  west,  around  the  southeasterly 
base  of  which  I  could  trace  a  large  valley,  making  a  bend  to  the  north- 
east, carrying  its  water  into  Bow  river. 

From  this  point  I  discovered,  with  my  glass,  a  band  of  horses,  five- 
miles  to  the  westward,  which  directed  me  to  the  Indians  I  was  in  pur- 
suit of. 

At  1  o'clock  I  descended  to  a  deep  valley,  in  which  flows  an  afflu- 
ent of  Beaver  river.     Here  was  the  Piegan  camp,  of  ninety  lodges, 
under  their  chief  Low  Horn,  one  hundred  and  sixty-three  miles  north,, 
20°  west,  of  Fort  Benton. 

Little  Dog  contlucted  me,  with  my  party,  to  his  lodge,  and  imm©*- 
fdiately  the  chiefs  and  braves  collected  in  the  "Council  Lodge,"'to 
receive  my  message.  The  arrival  of  a  **  pale  face"  was  an  unlooked 
for  event,  and  hundreds  followed  me  to  the  council,  consisting  of  sixty 
of  their  principal  men. 

The  usual  ceremony  of  smoking  being  concluded,  I  delivered  my 
"  talk,"  which  was  responded  to  by  their  chief  saying,  "  the  whote 
camp  would  move  at  an  early  hour  the  following  morning  to  council, 
with  the  chief  sent  by  their  great  father." 

The  day  was  spent  in  feasting  with  the  several  chiefi,  all  seeming, 
anxious  to  extend  their  hospitality ;  and  while  feasting  with  one  chief, 
another  had  his  messenger  at  the  door  of  the  lodge  to  conduct  me  to* 
another.     They  Uve  chiefly  upon  the  buffalo-meat,  preferring  it  to 
smaller  game.     Subsequently,  while  riding  with  an  old  man,  he  pointed 
to  the  numerous  herds  of  buflfalo  feeding  in  the  distance,  and  said,  "  I 
am  an  old  man,  and  there  you  see  what  I  have  been  living  upon  all  my 
life;  I  have  never  enjoyed  the  good  things  of  ihe  whites."     One  of 
their   favorite  dishes  is  composed  of  boiled  buffalo-blood  and  dried 
berries,  and  is  served  as  a  dessert  after  the  more  solid  food.    I.  Wyd^j^^.^ 
81 
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guest  wbom  they  wished  to  honor,  had 
profuse  quaiitilies. 

September  15- — At  an  early  hour  a  tov 
tion  of  the  chief  to  move  camp-  The  horses  were  li 
in  and  secured  around  their  respective  lodges,  aJid  h 
the  whole  encampment  was  drawn  out  m  two  pi 
plains,  formiag  one  of  the  most  picturesque  scenes  I  h 

Preparation  for  their  transportation  is  made  in  ih( 
The  poles  of  the  lodges,  wliich  are  from  twenty  ti 
kngth,  are  divided,  the  small  ends  being  lashed 
to  the  shoulders  of  the  horse,  allowing  the  butt 
ground  on  either  side;  just  behind  the  horse 
pieces,  to  keep  the  poles  in  their  respective  plac 
placed  the  lodge  and  domestic  furniture.     This  a 
transportation  of  the  children  and  infirm  unable  to 
the  lodge  being  folded  so  as  to  allow  two  or 
The  horses  dragging  this  burden^ — often  of  thri 
are  also  ridden  by  the  squaws,  with  a  child  astri 
her  arms,  embracing  a  favorite  young  pup. 

Their  dogs  (of  which  they  have  a  large  num 
transporting  their  eSects  in  the  same  manner  as] 
with  eascj  twenty  miles  a  day,  dragging  forty  pot 

In  this  way  this  heterogeneous  caravan, comprised 
with  twice  that  number  of  horses  and  at  least  three 
into  line  and  trotted  quietly  until  night,  while  th( 
rode  in  front,  flank,  or  rear,  ever  ready  for  the  ch  ^ 
a  foe* 

The  Black  feet  proper  are  divided  into  three 
lows:     The  Blood  band,  400  lodges;  the  Piegan 
and  the  Blackfeet  band,  600  lodges — averaging  ten  ti 
ing  to  13,300  souk.  jl 

The  Piegan  band  are  subdivided  and  governe<fl 
follows:  Lame  Bull's  band,  100  lodges;  Low  I 
Little  Rogue*e,  30;  North  Wind's,  100;  and  Big  Si 

The  Piegan  and  Blood  bands  hunt,  trade,  and  t; 
soil,  while  the  Blackfeet  extend  their  hunts  as  far 
katchawan  river,  and  trade  as  frequently  with  the 
lean  posts. 


iree 
the 
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Like  other  tribes  in  this  region,  the  Piegans  retaji 
customs,  adhering  with  faithful  pcrtinBcity  to  the* 
forefathers.  They  are  well  clad  in  dressed  skin^ 
scalps  of  their  enemies.  They  are  well-formed,  Uwi 
stature,  brave,  inielligent,  and  adventurous,  roan 
over  mcmntains  end  plains,  carrying  war  into  their  i 

During  my  sojourn  among  (hem  1  was  treated  wit 
ness  and  hospitality,  my  property  guarded  with  vigi 
not  lose  the  most  trifling  article.  _ 

Retracing  my  trail,  I  reached  Milk  river  the  sdl 
encampment  on  Bow  river.  Our  mules  and  horss 
and  having  had  but  Uitle  grass  for  five  days,  the  cbaa 
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should  halt  for  a  day  to  recruit  them.  Here  the  main  encampment  re- 
mained to  hunt;  thirty  of  the  chiefs  with  their  families  accompanying 
me  to  Fort  Benton,  where  I  arrived  on  the  20th  of  September,  being 
absent  eleven  days,  during  which  time  I  made  a  number  of  sketches 
illustrative  of  their  habits;  also  a  partial  vocabulary,  which  is  herewith 
submitted. 

I  have  the  honor  to  be,  respectfully,  your  obedient  servant, 

J.  M.  STANLEY, 

Artist  of  Exploration. 
I.  I.  Stbvens, 

Governor  Washington  Territory^ 

in  charge  ofN.  P.  R.  IL  Survey. 


Report  of  George  Gibbs  on  a  reconnaissance  of  the  county  lying  upon  Shoal" 
UHUer  bay  and  Pugei*s  sound. 

Oltmpia,  Washington  Territory, 

March  1,  1864. 

Sir  :  I  have  herewith  the  honor  to  submit  the  report  of  the  journey 
undertaken,  pursuant  to  your  orders,  for  the  examination  of  the  country 
lying  between  Shoalwater  bay  and  Puget's  sound,  as  also  of  a  tour 
through  the  Sound  itself. 

This  bajr,  the  entrance  to  which  lies  about  twenty-five  miles  north 
of  Cape  Disappointment,  approaches  in  its  southern  extremity  lo  with- 
in lour  miles  ot  Baker's  bay  and  fifteen  of  Gray's  harbor.  Its  length 
firom  north  to  south  is  by  estimate  about  thirty  miles,  and  its  average 
width  eight.  The  width  of  the  entrance  is  reported  at  five  miles.  It 
has  two  channels,  both  pretty  straight;  but  the  northern  only  a  good 
beatinff  channel.  The  depth  of  water  on  the  bar  at  low  tide  is  three 
and  a  half  fathoms.  The  greater  part  of  the  bay  is  bare  at  low  tide, 
presenting  extensive  mud  flats,  so  that  vessels  can  approach  the  shore 
in  but  few  places.  There  are  three  routes  used  by  the  Indians,  in 
crossing  between  the  bay  and  the  Columbia  river.  One  of  these  is  by 
the  Wallacut  creek  at  Baker's  bay,  with  a  portage  of  about  a  mile  and 
a  half  to  another  rimning  into  Shoalwater  bay.  .  Here  the  land  is  so 
low,  that  it  is  said  a  canal,  a  ft w  hundred  yards  in  length,  could  easily 
be  made,  connecting  the  waters  of  the  two.  There  seems  a  strong 
probability  that  Shoalwater  bay  once  formed  part  of  the  estuary  of 
the  Columbia  river,  the  rocky  promontory  of  Cape  Disappointment  be- 
ing an  island  in  its  midst,  or  at  least  that  an  actual  communication  ex- 
isted between  them.  A  second  portage,  by  which  I  crossed,  leads  fron;i 
the  Wappaloche  creek,  below  Chinook  Spit,  to  the  Ateesowill,  and  is 
about  the  sa^ie  length.  These  creeks  are  all  tide-sloughs,  nearly  dry 
at  low  water.  A  third  is  by  the  Kewitsa,  which  runs  into  Gray's  bay 
above  Point  Ellice,  from  which  there  is  a  portage  to  the  Nasal,  a  stream 
emptying  into  Shoalwater  bay  some  miles  from  its  southern  extremi^. 
This  last  is  not  much  used.  For  the  establishment  of  any  artificial 
coaununicationi  the  first-named  is  preferable. 
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The  peninsula  extending  north  from  Cape  ] 
in  character  to  the  Clatsop  plain s»  much  of  it  bell 
however,  deficient  in  water.  On  the  north  a  jt 
Gray's  harbor.  Quite  a  nuniber  of  Mreamg  a 
bay,  of  u*hich  the  principal  are  the  Nasal,  (affl 
Copaluks,  and  the  Willopah.  The  two  first  mm 
ains,  near  Gray*s  river.  The  latter  rises  in  the 
waters  of  the  Clsihalis  and  the  bay,  the  main  br 
locking  with  the  south  fork  of  that  riverj  in  a  n 
of  Catnlamet.  On  all  these*  as  well  as  the  smaUi 
good  deal  of  salt-marsh  near  the  mouth,  subject  to 
tide,  the  extremes  of  which  are  about  the  same 
lumbia  river  at  Astoria,  (viz:  13  feet,)  extends  1 
miles  up  those  rivers}  but  vessels  could  not  ascenc 
^  upon  the  bay  is,  like  most  of  that  in  the  coast  sed 
heavily  wooded  with  fir,  spruce,  hemlock,  and  ar 
rivera,  white  and  vine  maple  and  alder  occur.  T| 
accessible,  but  there  are  few  sites  tor  saw-millfl 
been  erected  at  the  time  of  my  visit,  and  that  was 
A  considerable  amount  of  piles  and  square  timbffl 
shipped  to  California.  I 

The  settlements  are  as  yet,  with  the  exceptJO 
claims,  at  the  northern  end  of  the  bay;  and  a  sa 
by  fishermen,  has  srowTi  up  near  the  mouth  of  th^ 
cipal  trade,  so  far,  has  been  in  oysters,  which  aboa 
are  taken  u]>,  during  the  low  udes  of  summer,  froj 
separated,  and  replanted*  as  in  the  States.  Th< 
vessel  at  $1  50  per  bushel,  and  m  San  Francisco 
fall  salmon,  sturgeon,  and  other  kinds  of  fish^  tin 
bay  will  probably  derive  a  considerable  importai 
No  part  of  the  coast  aSbrds  a  greater  field  tor  the 
this  place,  in  its  varieiy  of  marine  productions  a 
whicn  visit  it  during  the  fall  and  spring.  As  re| 
flame  tertiary  formation  which  exists  at  the  mouth 
tends  here  also,  and  the  only  rock  in  place  is  a 
limestone^  There  are  evidences  of  comparativi 
the  elevation  of  the  land.  Between  the  Paluks  anc 
is  in  a  high  clay  bank  a  stratum  of  shells — chie 
species  of  clam,  now  extinct  here,  thougli  said  to  e: 
cQa.BU  The  bed  is  elevated  trom  three  to  eight  || 
level,  and  is  covered  witli  earth  in  places  to  thfl 
A  narrow  seam  of  vegetable  matter  is  visible  m 
similar  dt'pih.  Logs  and  stumps  of  trees  protn 
which  is  undergoing  constant  abrasion.  At  Su 
stratum  of  transported  boulders  of  large  size 
containing  agaies. 


I 


The  principal  object  of  my  journey  was  to  exp! 
ing  Shoalwater  bay  with  the  mtcrior.  An  old  Ind 
some  years  since  the  extinction  of  the  tribe  throi 
ran,  was  said  to  lead  from  some  point  on  the  Wi 
the  road  fi*om  the  Cowlitx  Farms  to  Puget's  souci 
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cording  to  report,  took  but  two  days.  I  found  It  impossible  to  obtain 
Indian  guides  in  consequence  of  the  season — the  few  remaining  on  the 
bay,  who  had  ever  travelled  it,  being  unwilling  to  venture  out,  and  rep- 
resenting the  trail  as  entirely  overgrown  and  difficult  to  follow.  Three 
of  the  citizens,  however,  Messrs.  J.  L.  Brown,  Charles  Stuart,  and  Sam- 
uel Woodward,  volunteered  to  accompany  me,  and  we  concluded  at 
least  to  make  the  attempt.  On  the  17th  December  we  proceeded  up 
the  Willopah  about  fifteen  miles  in  a  canoe,  and  then  landing,  started 
on  foot,  taking  with  us  six  days'  provisions.  The  nature  of  the  coun- 
try not  permitting  us  to  tbllow  any  divide,  we  wer^ompelled  to  travel 
tlurough  the  river-bottom,  fording  the  stream  occasionally  at  the  bends. 
Findmg,  after  three  days'  travel,  that  we  had  made  but  fifteen  miles, 
and  being  apprehensive  that,  should  we  be  overtaken  by  heavy  rains 
or  snow,  we  could  neither  advance  nor  return,  I  thought  it  prudent  to 
abandon  the  attempt  for  the  time  being,  the  more  especially  as  we  had 
^t  hold  of  the  trail,  and  succeeded  in  ascertaining  the  direction  of  the 
river,  and  the  character  of  the  countiy  before  us^ 

The  general  course  of  the  route  will  be  seen  by  reference  to  the  map. 
The  lower  part  of  the  river  is  bordered  with  ude-lands,  at  first  open, 
but  affording  here  and  there  higher  land  suitable  for  grazing.  The 
river  is  a  mile  wide  at  its  mouth,  narrowing  to  twenty-five  yards,  as  a 
general  width,  beyond  the  influence  of  the  tides.  These  Atend  to  the 
rapids,  seventeen  miles  up,  beyond  which  it  is  merely  a  bold  stream. 
At  this  time  it  had  fallen  nearly  to  the  common  level;  but  a  few  weeks 
before,  it  rose  sixteen  feet  after  a  heavy  rain.  It  is  very  winding,  the 
banks  high  on  one  side  and  flooded  on  the  other. 

From  the  point  where  the  tide  ceased,  open  fern  prairies  commence, 
which  are  dotted  along  at  intervals  for  some  miles.  They  vary  from  thirty 
to  one  hundred  acres  in  extent,  except  the  lower  one,  which  is  one  and 
a  half  mile  long ;  the  rest  is  vine-maple  bottom,  very  level,  and  with 
a  deep,  rich  soil  of  clayey  character.  The  maple  growth  is  exceed- 
ingly dense  and  tangled,  so  much  so  that  passage  through  it  is  next  to 
impossible.  Some  heavy  timber  of  spruce  and  arbor  vitae  is  scattered 
through  the  bottom,  but  not  in  sufficient  quantities  to  render  clearing 
difficult  compared  with  most  land  in  the  country. 

The  general  impression  obtained  is,  that  the  bottom,  above  the  reach 
of  the  tides,  embraces  a  tract  of  twenty  by  ten  miles.  But  little  of  this 
is  overflowed,  and  that  only  on  the  margin  of  the  streams.  It  is  well 
watered.  There  are  no  continuous  hills  in  this  valley,  but  occasional 
spurs,  thickly  wooded,  from  the  tops  of  which  we  made  what  examina- 
tion of  the  country  was  possible.  From  the  point  of  our  return  the 
range  of  hills  separating  the  south  fork  of  the  Chihalis  from  the  Wil- 
lopah appeared  to  be  about  fifteen  miles  from  us.in  an  easterly  direc- 
tion, bending,  however,  on  our  right,  considerably  west  of  south,  and 
uniting  with  those  between  the  latter  and  the  Columbia,  where  there 
is  apparently  a  gap. 

The  only  obstacle  to  a  good  road  connecting  the  bay  with  the  Cow- 
litz trail,  is  evidently  this  range  of  hills  ;  and  fi"om  the  information  we 
received  tirom  the  Indians,  as  well  as  our  own  observations,  it  would 
not  be  a  serious  one.  After  crossing  the  hills  it  would  run  almost  en- 
tirely through  prairie.    A  good  slock  trail,  exclusive  of  bridges,  could 
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be  cut  through  such  a  coaotry  fi>r  about  $1 
complete  would  cost  850,  SeverrJ  of  our  c 
by  keeping  a  little  further  from  the  river,  and  poit 
for  briclges  beyond  the  influence  of  the  freshets,  ] 
able  that  another  route  would  be  found,  on  exploi 
the  northern  fork  of  the  Willopah  with  the  Sated 
further  shorten  the  commuriicalion  with  OlympiS 
we  had  do  means  of  satisfying  ourselves  at  the  tira 
The  proper  season  for  an  exploration  of  this  dis" 
during  tlie  winte^when  not  much  rain  is  exj 
recommend  February*  During  the  months  w^ 
leaf,  it  is  impossible  to  see  even  a  few  yards  i 
course  would  be  for  a  party  of  five,  fjacking 
to  cut  the  trail  as  they  go.  They  can  in  this  waj 
rapidly,  and  with  less  fatigue  than  they  could  carrj 
and  blankets,  themselves.  The  amouotof  open  pf 
m  this  valley  to  aflEbrd  a  stock  range,  but  there  i 
sidenible  number  of  good  farms.  The  salt  marshi 
except  during  the  highest  tides  af  winter.  Bat  i 
are  very  few  single  tracts  in  the  Territory  of  e 
good  tjnality. 


] 


Another  ftiute  of  communication,  concerning 
to  make  inquiry,  wus  one  from  some  point  near  tt 
lumbia  to  Olytnpia,  more  direct  than  that  by  the^ 

One  route  which  appears  probable  is  by  way  a| 
stream  running  into  Gray's  bay,  opposite  to  and  a 
No  attempt  has  been  made  to  push  through  an  esi 
no  one  has  been  sufficiently  interested  lo  do  it ;  b 
lions  of  persons  who  have  been  there  to  cut  timba 
a  valley  much  resembling  that  of  the  Willopahi  t 
soil  black  and  rich,  and  the  ground  covered  with  a 
Should  this  prove  practicable,  as  there  is  eve 
road  would  not  only  open  up  to  settlement  a  tra 
but  much  shorten  the  distance  between  the  moutl 
the  Sound*  The  tide  is  said  to  extend  up  tb 
mites,  to  a  fall  of  mme  twelve  feet  in  height, 
mouth  of  Gray's  river,  but  the  water  inside  is  suffix 
Another  route,  in  some  respects  preferable,  is  by^ 
a  stream  emptying  into  the  Columbia  just  bek 
twenty-five  miles  above  Astoria,  This  heads  wi 
the  Chihfilis,  and  in  the  opinion  of  Judge  Strong  J 
feclly  practicable.  It  would  have  this  advantigB 
route,  that  its  terminus  would  be  at  a  regular  land 
Steamers,  and  accessible  at  all  seasons  of  the  year 

The  practicability  of  a  good  wagon  trail  trom 
Cowlitz,  is  sufficiently  estabUshed.  Its  western  t 
Woodward's,  about  thirteen  miles  fi-om  the  mc 
which  point  small  steamboats  could  run  at  all  seas 
ing  it,  it  would,  perhaps,  be  best  to  make  tliat  lh< 
laying  out  a  road  to  the  Columbia  it  would  be 
firom  the  head  of  the  Chihalis,  and  be  governed  as 
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the  nature  of  the  country.  The  importance  of  both  these  roads  is 
almost  too  obvious  to  require  comment. 

Shoal  water  bay  has  now  no  communication  with  the  other  parts  of 
the  Territory,  except  by  the  Columbia  river  or  by  the  Chihalis  ;  both 
of  which  routes  are  circuitous,  and,  during  the  rainy  season  especially, 
very  inconvenient  and  exposed  to  serious  delays.  As'  the  seat  of  gov- 
ernment vnll  probably  be  at  some  point  on  Puget's  sound,  it  is  essential 
that  a  connexion  between  them  snould  be  established,  practicable  at 
all  seasons,  within  a  reasonable  time.  And  in  a  military  point  of  view, 
no  less  is  it  essential  that  so  accessible  a  hsurbor  should  not  remain 
without  communication  with  the  interior. 

The  direct  land  communication  between  the  mouth  of  the  Columbia 
and  the  Chihalis  country  would  be  of  immense  advantage  to  both  in 
opening  up  settlements,  and  greatly  shorten  the  mail  communication 
between  Astoria  and  the  Sound.  From  the  Cowliz  bottom  to  Cathla- 
met  there  is  no  practicable  starting  point  for  such  a  route,  a  heavy 
range  of  hills  bordering  the  river  the  whole  distance  and  extending 
back  for  some  miles.  The  road  must,  therefore,  necessarily  terminate 
at  some  point  below  the  latter  place. 

The  course  of  the  Chihalis  river  is  so  remarkable  as  to  deserve  a 
particular  notice  in  reference  to  this  part  of  the  country.  Heading 
abom  fifteen  miles  north  of  the  Columbia,  at  Cathlamet,  it  runs  nearly 
parallel  with,  but  in  an  opposite  direction  to,  the  Cowhtz,  and  between 
that  river  and  the  heads  of  those  entering  the  bay,  which  it  completely 
encircles.  After  receiving  the  Nawaukum  and  the  Skookum  Chuck, 
two  bold  streams  rising  in  the  Cascade  mountains,  it  bends  to  the 
westward,  and  empties  finally  into  Gray's  harbor.  Much  of  the  coimtry 
upon  its  borders  is  open  prairie,  and  that  portion  lying  between  the 
Bois-fort  and  Mound  prairies  forms  a  part  of  the  great  level  between 
the  Columbia  bottom  and  Puget's  sound.  A  range  of  hills  separates  it 
fiom  the  WiUopah,  but  between  it  and  the  Cowlitz  the  divide  is  almost 
imperceptible.  From  the  Skookum  Chuck  down,  the  prairies  continue 
here  and  there,  the  lower  ones  being  rather  less  gravelly  than  that 
known  as  the  Mound  prairie. 

About  eighteen  miles  from  the  Skookum  Chuck  it  receives  a  creek 
Grom  the  northward,  called  the  Satchall,  heading  in  a  small  4ake,  and 
thirty  miles  below  that  a  larger  one,  the  Satsop.  Both  of  these  inter- 
lock with  the  Skokomish,  running  into  Hammersly's  inlet;  or,  as  it  is 
called  here,  Skookum  bay  The  Indians  speak  of  numerous  prairies 
as  lying  around  the  heads  of  those  streams.  A  horse  trail,  used  by 
them,  leads  fi-om  the  Satsop  across  to  the  inlet. 

Two  other  considerable  branches,  both  likewise  from  the  north  side, 
enter  further  down  the  Wynoochee  and  Whiskkah,  and  a  still  larger 
one  falls  into  Gray's  harbor,  on  which,  according  to  them,  there  is  fine 
prairie  country  and  many  horses. 

The  whole  country  north  of  the  Chihalis  is  known  only  by  Indian 
report. 

About  twenty- five  miles  above  it  lies  the  Quinaitl.  This  stream 
also,  according  to  conmion  accounts,  interlocks  with  the  waters  of 
Hammersly's  inlet    It  has  no  entrance  for  vessels  at  its  mouth,  and 
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is  of  inconsiderable  sizei  but  the  country  betwei 
contains  large  open  prairies 

On  reaching  Otympia,  in  the  beginning  of  Ja;  _ 
to  proceed  through  the  Sound,  for  the  purpose  of  n* 
tive  to  the  Indian  tribes.  The  journey  being  per^ 
the  weather  very  inclement,  no  opportunity  ocnufl 
interior;  but  some  information  was  nttvertheless cH 
The  country  at  the  head  of  the  Sound  is  pretty  wi 
a  few  persons  have  penetrated  that  furtlier  to  thi 
whole  forms  a  basin,  enclosed  between  the  Case 
chainai  and  is  of  itself  apparently  but  a  portion  ofl 
stretching  from  the  Columbia  river  far  to  the  m 
mountains  of  Vancouver's  and  Queen  Charlotte's 
the  exterior  wall,  A  glance  at  the  map  presents  i 
pierce  the  main  land  opposite  those  islands,  the  sa 
tures  that  exist  upon  the  Sound,  The  mount airt 
range.evidenlly,  at  one  time,  formed  but  another  isl 
lying  upon  the  Cowlitz  and  the  Chihalis  wereeleva^ 
with  ihe  present  chores  of  those  arms  of  the  sea,  i 
seeled  with  similar  canals*  The  wash  of  the  n 
these  up,  just  as  the  same  process  of  deposition  has 
of  existing  inlets,  and  created  the  pxiensive  msm 
between  Whidby's  island  and  the  main,  fl 

The  general  face  of  the  country  upon  the  Souna 
rolling  plateau,  the  elevation  of  which  is  from  oni 
hundred  feet,  rising,  however,  as  it  approaches  the 
ains.  The  banks  are  usually  bluff,  formed  of  sn 
ers,  with  a  slight  admixture  oi*  clay,  and  restiuj^ 
stiff  blue  clay.  Elsewhere  the  sand  is  replnced 
taining  lignite  and  coal.  The  soil  at  the  head  of  t 
most  pari  gra%^elly,  a  character  w^hich  it  takes  at  tl 
river,  and  retains  a5  far  as  the  Puyallup.  Lower  d 
light  grayish  color.  The  gravelly  lands  bear  pretfj 
being  broken  up  the  mould  leaches  through^  M 

It  13  on  these  gravelly  prairies  lying  between  Of 
kujn  Chuck  that  the  mounds  occur  njentioned  by  C 
which  he  ascribes  to  an  artificial  origin,  Withou 
the  improbability  of  any  savage  race  covering  wit 
-80  extensive  a  tract  of  country,  it  may  be  proper  to 
a  very  careful  examination,  1  have  failed  to  discov^ 
their  arrangement,  as  he  imagined,  and  that  the  s 
appears  to  consist  merely  of  the  larger  stones  lefi 
It  IS,  indeed,  diihcult  to  account  for  the  occurren 
tract  of  country,  of  tunnnds  so  uniibrm  in  shape 
equally  distributed;  but  the  same  appearance  upor 
noticeable  elsewhere,  and  the  explanation  I  believe 
tion  affurded  by  scaitered  bushes,  roots,  or  grass  to 
constituting  their  summits,  while  the  adjacent  gni 
been  wasfied  away.  In  a  soil  so  loose  and  easil 
prairies,  such  an  effect  is  not  unusual;  and  I  havi 
going  on  wuth  individual  mounds.     A  plant  fully 
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the  result  is  the  wild  cucumber  vine,  whose  root,  sometimes  reaching 
the  size  of  a  flour-barrel,  would  constitute  no  small  nucleus  of  itself. 
Much  of  them  is  prairie,  partially  wooded  with  oak.  As  farming 
lands,  they  are  inferior.  The  clay  lands  are  esteemed  excellent  for 
wheat,  but  some  tme  must  elapse  before  they  are  extensively  cleared. 
The  width  of  the  plateau,  from  the  Sound  to  the  foot  of  the  mountains 
at  Nisqually,  is  estimated  at  thirty  miles;  to  the  northward  it  becomes 
much  narrower.  The  peninsula  between  Hood's  canal  and  Admiralty 
inlet,  and  Whidby's  island,  partake  of  this  general  character. 

The  Cascade  mountains  north  of  Mount  Rainier  present,  from  the 
Sound,  the  same  difierence  from  the  southern,  in  the  character  of  the 
scenery,  as  that  noticed  on  the  eastern  side,  arising  from  a  difference 
in  geological  character.  Seen  from  the  lower  end  of  Whidby's  island, 
the  more  distant  range  is  a  bare  and  ragged  sierra,  some  of  the  peaks 
of  which  rise  to  the  limits  of  perpetual  snow.  Mount  Baker,  which 
terminates  the  view,  has  a  sharp  and  precipitous  outline,  more  resem- 
bling that  of  Mount  Hood  than  the  regular  forms  of  Rainier,  St.  Helens, 
and  Adams.  The  fact  of  an  interior  mountain  basin,  inferred  during 
the  examination  of  the  country  on  the  Okinakane,  seems  to  be  con- 
firmed. Into  this,  then,  appears  to  ke  a  wide  entrance  through  the 
gap  of  the  Samish  river.  Mount  Baker,  it  should  be  mentioned,  has, 
during  this  winter,  been  in  action,  throwing  out  light  clouds  of  smoke. 
The  last  eruption  of  any  note  is  said  to  have  been  in  1843,  when  a 
slight  shock  of  an  earthquake  was  felt  at  Fort  Langley. 

As  regards  the  western  side  of  the  Sound,  the  best  information  at- 
tainable is  as  follows: 

That  there  is  a  valley  lying  to  the  west  of  Hood's  canal,  there  seems 
to  be  no  doubt;  and  the  existence  within  it  of  prairie  country  and 
small  lakes  is  reported,  but  no  persons  now  living  on  the  Sound  have 
visited  it.  A  high  range  of  hills  extends  along  the  western  edge  of 
the  canal  as  far  as  the  head  of  Quul-seet  or  Colseed  inlet,  where  it 
appears  to  drop  off.  It  closely  approaches  the  water,  and,  as  is  said, 
leaves  no  passage  for  a  road  between.  Beyond  this  range  is  another 
higher  one,  which  is  believed  to  extend  asi  far  north  as  near  the  head 
of  Port  Discovery,  and  thence  follow  the  Straits  of  Fuca  towards  Cape 
Flattery.  Still  further  west  is  the  main  Olympian  range,  which  meets 
it  at  that  point.  Between  the  first  and  second  ranges  there  would 
seem  to  be  a  continuous  valley,  extending  from  the  Chihalis  to  Port 
Townsend,  and  drained  at  its  southern  extremity  by  a  branch  of  the 
Skokomish,  which  runs  into  Hood's  canal.  Between  the  second  and 
third,  if  the  description  is  correct,  there  must  also  be  a  basin,  probably 
a  mountainous  and  broken  one>  drained  at  its  southern  extremity  by  a 
branch  of  the  Quinaitl,  and  at  its  northern,  perhaps,  by  the  Elk-whah, 
which  runs  into  the  btraits  of  Fuca.  Vague  Indian  rumor  mentions  a 
large  lake  in  this  basin.  It  seems  highly  probable  that  a  good  route  could 
be  found  by  the  valley  first  mentioned  from  Olympia  to  Port  Town- 
send.  As  seen  from  either  end  the  gap  is  apparently  continuous.  No 
obstruction  exists  to  roads  from  Port  Ludlow,  at  the  head  of  Hood's 
canal,  to  Port  Townsend,  and  thence  along  the  straits,  except  the  tim- 
ber; and  an  old  Indian  trail  is  reported  to  exist  from  Suquamish  har- 
bor to  Port  Townsend.     The  country  in  the  ipeuinaviXsL  \i^v«^^\i  <fefc 
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canal    and  Admiralty  inlet  being  of  a  general 
readily  be  connected  with  Port  Gamble^ 

The  mountains  lying  between  Hood*8  canal  ^ 
whole  of  which  the  name  of  Olympic  range  has- 
perhaps  greater  average  height  than  ihc  Cascades,  e 
Peaks.  Some  of  them  rise  into  the  snow  limit,  as 
called  Mount  Olympua,  the  height  of  which  Ca 
8,1 3S  feet-  This  J  however,  is  not  like  the  Sn 
cades,  distinct  and  alone  above  the  re&t,  but  is 
from  the  mass  of  mountains  around ;  nor  does  it 
ance  of  having  formerly  been,  like  ihem,  a  vole 

A  geographical  survey  of  this  part  of  the  couni 
desired,  with  a  view  ol  developing  its  ajgriculturi 
its  topography-  The  emigrant  has  no  time  or  me 
rations,  nor  cfoes  he  often  know  in  what  direction  to 
luns  considerable  risk,  too,  in  venturing  alone^  or  yt 
companions,  among  the  coast  tribes,  and  his  infor 
is  generally  confined  to  himself,  A  survey  coqI 
most  advantfjge  by  a  party  of  about  ten,  whose  Ii 
performed  on  foot,  or  with  an  occasional  resort  to 
pal  streams  entering  these  waters  from  the  east 
point,  are  the  following:  the  Stehchass,  common  _ 
or  Falls  river,  a  bnld  stream  which  rises  in  the  low< 
cades,  and  empties  into  the  head  of  Budd*s  inlet 
which  tow^n  there  are  falls  affording  fine  water-pow 

The  Niscpally,  a  somew^hat  larger  river,  rises,  as 
range  between  Mount  Rainier  and  St.  Helens,  and  ei 
sound  proper,  or  the  southern  extremity  of  the  mai 
above  the  fort. 

The  Puyallup,  believed  by  Dr.  Tolmie,  the  ehi 
son's  Bay  Company  at  Ni.^qually,  to  head  on  the 
Rainier,  and  empty  into  Commencement  bay- 

The  D'Wamish  enters  Elliott  bay  above  the  to 
two  principal  forks — the  main,  or  southern,  callei 
different  points  in  its  course,  SfKamish  and  Si 
settlers  White  river,  from  the  color  of  its  waters  ^ 
called  Green  river.  The  first  rises  on  the  eastern 
nier,  and  turns  northward  around  it,  receiving  the 
which  heads  with  the  Nahchess,  and  flows  nearlj 
nier,  it  should  be  observed,  stands  on  the  western  v€ 
range*  The  emigrant  road  located  the  last  summer, 
north  fork  of  the  Nahchess  to  its  source,  crosses  th 
river,  vvhich  it  descends  to  its  mouth,  and  then  folic 
the  plains,  where  it  leaves  it,  crossing  the  Puyalli 
Steilacoom,  Both  these  streams,  as  well  as  the  N'm 
deep  bottoms,  cut  through  the  clay  imd  gravel  of  tl 
steep  blnSs  on  either  side.  A  remarkable  circur 
uith  the  D'Wamish  is,  that  at  the  western  terminate 
large  body  of  water  breaks  from  it,  through  a  tract  o 
enters  the  Puyallup  near  its  mouth*  This  canal,  ca] 
"  Stuckj"  is  about  tweuVj  ^Bida  ^d^^dee^  and  r; 
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The  D'Wamish  river  receives  another  tributair  about  thirteen  miles 
from  its  mouth,  in  the  outlet  to  a  lake  said  to  be  nfteen  or  twenty  miles 
in  length,  and  six  in  its  greatest  width.  This  lake  approaches  to  within 
a  mile  and  two-thirds  of  the  bay,  near  the  town  ot  Seattle,  and,  as  is 
supposed,  eight  miles  of  the  Snohomish  river,  and  has  a  general  course 
nearly  parallel  with  the  Sound.  An  Indian  trail  leads  from  it  to  the 
Snoqualme  falls,  passing  another  small  lake  in  its  route.  The  outlet 
of  D' Wamish  lake  is  about  four  miles  in  length,  and  affords  an  excellent 
water-power,  which  has  been  improved  in  the  erection  of  a  saw-mill. 
Upon  this  outlet  a  bed  pf  coal  has  been  opened,  which  will  be  referred 
to  hereafter. 

The  tide  extends  up  the  B' Wamish  to  the  mouth  of  the  lake  fork,  suffi- 
ciently to  check  the  current  in  the  flood  at  ordinary  stages.  The 
width  of  the  stream  is  about  one  hundred  yards,  as  an  average.  The 
immediate  banks  are  generally  low,  skirted  with  willow,  alder,  and 
vine-maple,  and  a  few  cotton-woods  and  white  maple,  of  large  size, 
intermixed.  Back  irom  the  stream  the  timber  is  fir,  spruce,  and  cedar, 
the  last  becoming  more  prevalent  in  receding  from  the  salt  water. 
The  soil  is  unquesUonably  good,  but  the  extent  of  the  bottom  could  not 
be  ascertained  from  the  river.  It  is  said  to  be  considerable.  Claims 
are  being  rapidljr  taken  up  along  its  margin,  and  it  promises  to  become 
gne  of  the  most  important  districts  on  the  Sound.  The  Indians  report 
numerous  small  prairies  of  good  land  lying  at  the  foot  of  the  mountains, 
between  the  heads  of  this  and  the  adjacent  rivers. 

The  Sinahomish,  which  is  next  north  of  the  D'Wamlsh,  empties  at 
Port  Gardner,  opposite  the  upper  end  of  Whidby's  island.  Of^its  sev- 
eral forks,  the  southern  or  Snoqualiiie  heads  in  the  Cascades,  a  short 
distance  north  of  the  main  Yakima  Pass;  another,  the  Skywhamish, 
probably  interlocking  with  the  sources  of  Chelann  lake,  and  the  Wi- 
natshapam.  A  more  particular  description  is  unnecessary  here,  as  it 
already  enters  into  another  report  of  the  expedition. 

Beyond  the  Sinahomish  very  little  is  known  of  the  rivers  beyond  a 
few  miles  from  their  mouths,  except  what  has  been  learned  from  In- 
dians. The  next  in  order — ^the  Stoluckwamish,  or,  as  it  is  more  com- 
^ijonly  called,  Steilaquamish-— empties  into  the  sbaUow  sound  above 
Port  Susan,  and  opposite  the  head  of  McDonough's  island.  It  has  two 
main  forks,  one  of  which  approaches  so  near  the  Skywhamish  that  the 
Indians  carry  their  canoes  across.  Below  this  is  the  Skagit,  of  which 
the  Kikiallis  is  only  one  mouth.  It  is  a  considerable  stream,  and,  as 
is  ascertained,  heads  in  the  main  range  of  the  Cascades,  cutting 
through  that  which  follows  more  nearly  the  coast  of  the  Sound,  and 
empties  opposite  the  giorthern  or  lower  end  of  Whidby's  island.  Be- 
yond this  are  the  Sina-ah-mish,  opposite  Perry's  island,  and  the  Sa- 
mish,  nearly  opposite  Hornet's  haroor. 

A  considerable  stream,  the  outlet  of  a  lake,  falls  into  Bellingham 
bay.  This,  which  is  called  Whatcom  lake,  is  said  by  Mr.  Kelly,  a 
citizeiT  who  explored  it,  to  be  from  twelve  to  fifteen  miles  in  length, 
lying  northeast  and  southwest,  and  is  very  deep.  Two  streams,  of  no 
great  size,  enter  it.  Its  level  is  supposed  to  be  one  hundred  and  fifty  feet 
above  the  bay,  and  there  are  numerous  falls  in  the  outlet,  the  hi^^&\. 
about  thirty  feet.    Its  mouth  affords  a  very  ^»ft  ^^X«t-Y^p«^^  ^^^ 
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formation  was  obtained  of  the  country  between  the  Skagit  and  the 
Samish;  but  so  far  as  the  apparent  disposition  of  the  mountains  is  visi- 
ble from  the  water,  there  is  reason  to  believe  thai  the  same  depression 
continues  northward,  and  there  is  no  doubt  that  from  the  Samish  river, 
by  way  of  Whatcom  lake,  and  Crossing  the  Nooksabk,  a  good  trail 
can  be  carried  to  Frazer's  river.  It  is  even  said  that  the  Indians  have 
taken  horses  through  the  whole  distance. 

The  country  north  of  Bellingham  bay  appears  to  be  level  as  far  as 
the  range  beyond  the  stream. 

I  visited  the  coal-beds  on  the  D'Wamish  and  at  Bellingham  bay,  but 
had  no  time  for  making  more  than  a  very  superficial  examination. 
That  on  the  outlet  of  D'VVamish  lake  is  situated  immediately  upon  the 
water,  a  few  rods  below  Tobin  &  Co.'s  mills,  and  about  a  mile  from 
the  lake.  The  outcrop  is  exposed  to  the  eastward  or  river  side,  and 
dips  to  the  water  at  an  angle  of  about  16^,  being  broken  off  towards 
the  north  by  a  fault.  The  total  depth  of  the  bed,  including  shale,  is 
13  feet,  with  6i  feet  of  workable  coal,  divided  by  a  thin  seam  of  fire- 
clay. The  drift  had  been  carried  in  only  about  76  feet.  The  coal 
appears  to  be  of  good  quality,  and  to  burn  well  with  a  strong  flame, 
leaving  no  slag.  It  is  considerably  laminated,  and  has  a  tolerably 
bright  fracture.  The  indications  are  said  to  continue  westward  for  a 
considerable  distance.  Another  bed  has  been  discovered  lower  down, 
on  the  main  D'Wamish,  at  Stevenson's  claim.    It  is  intended  totrans- 

Sort  this  coal  in  scows  to  the  town  of  Seattle,  about  sixteen  miles 
istant  by  water.  ^ 

Two  beds  had  been  opened  at  Bellingham  bay,  and  the  coal  was 
visible  in  the  immediate  bank  for  a  long  distance.  The  beds  are  firom 
2  to  16  feet  thick,  and  dip  to  the  north  at  angles  ranging  from  19  to 
37  degrees.  The  overlying  rock  is  a  liffht-colored  yellowish  sandstone, 
containing  pebbles  and  concretions  of  clay.  No  associated  fossils  were 
seen.  The  shales  are  very  thin  as  far  as  noticed,  and  limestones  en- 
tirely wanting.  Some  of  the  outcrops  of  coal  appear  to  be  at  the  edge 
of  faults,  but  the  thickness  of  the  formation  itself  was  not  examined. 
The  seam  which  had  been  most  worked  that  known  as  the  Ma-moo- 
sie  mine — was  altogether  eight  feet  through,  but  divided  by  three  feet 
of  clay  and  slate,  leaving  only  an  equal  amount  of  workable  coal.  A 
drift  had  been  carried  in  about  175  feet,  the  quality  improving  some- 
what. The  superior  seams  at  this  place  did  not  appear  to  be  worth 
working.  About  160  tons  only  had  been  got  out,  which  was  mostly 
on  board  a  vessel  bound  to  San  Francisco. 

Another  bed,  a  little  to  the  north  of  this,  belonging  to  Capt.  Faunt- 
leroy  and  others,  presented  much  better  indications.  Its  thickness  is 
sixteen  feet  four  inches,  and  the  coal  brighter  and  fi^eer  from  impurities 
than  the  oiher.  A  small  quantity  got  out  here  sold  in  San  Francisco 
for  $23  per  ton.  A  bed  of  nearly  equal  depth  is  said  also  to  have  been 
since  found  in  the  southern  part  of  the  bav.  Other  beds  have  been 
found  on  Samish  bay,  and  Mr.  H.  A.  Goldsborough  saw  it  upon  the 
Stoluckwamish  in  workable  seams,  but  not  accessible  to  water  trans- 
portation. The  coal  at  Bellingham  bay  must  be  lightered  on  board  of 
vessels,  the  water  being  shallow  to  a  considerable  distance  from  the 
shore. 
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The  whole  of  this  formation  has  been  consideij 
tertiary,  and  the  coal  as  not  belonging  to  the  true  cc 
its  value  for  economical  purposes  is  unquesiioaabk 
Cowlitz  and  Skookum  Chuck,  though  inferior  to] 
D' Wami^h  and  BcUingham  bay  mines,  was  abandc 
being  accessible  to  tide-water* 

A  singular  circumstance  in  connexion  with  this 
ticed  at  the  soul  hern  end  of  Whidby's  island*  A 
exists  there  from  which  smoke  constantl}'  a&ceiida 
from  the  burning  of  a  bed  of  coal  or  lignile  beneatl 
its  edge  is  said  to  be  baked  of  a  brick-red<  It  bai 
the  settlement  of  the  countryi  and  is  popularly  ca!  _ 

No  scientific  exploration  whatever  nas  been  made 
even  such  an  examination  of  particular  beds  as  to  j 
respecting  their  value.  Such  experiments  as  have  h 
that  for  steaming  purpose  the  quality  of  the  coal  k 
what  extent  the  oeds  can  be  worked  is  not  settled, 
the  edge  of  the  water,  most  of  them  not  above  the  hi 
and  it  would  seem  that  they  dip  slightly  in-shore>  as 
tion  parallel  to  it.  From  the  appearance  of  upturn 
stone,  between  high  and  low-water  m^irk,  it  isconJM 
extends  beneath  the  surface  of  the  bay  5  and  thart 
will  be  perhaps  found  in  place  and  in  the  natural  poi 
The  formntion  commences  at  the  Columbia  river,  wbe 
coal  is  found  in  thin  s^ms,  and  extends  continuoij 
great  distance,  the  quality  of  the  coal  improving  in 
most  northern  pointy  it  is  beHevadi  where  any  diJ 
made,  is  at  Beaver  haibor  or  Port  Rupert,  on  thfl 
of  Vancouver's  island.  What  was  obtained  here  w 
coal,  and  was  cut  out  by  Indians  with  hatchets.  1 
now  sunk  a  shaft  at  Nimo,  on  the  entrance  shore  of 
tude  49"=  QB\  longitude  123^  6b\  whence  they  obtaii 
steamer*^.  The  Beaver  harbor  locahty  was  abandc 
venienu  M 

I  have  the  honor  to  be,  sir,  your  obeil 

iim 

Capt*  G.  B*  McClellan,  U*  8,  Corps  of  Engim 
commmdlng  Wmtern  Divmon  N,  P.  IL  It 


Report  of  George  Gibbs  uj/on  the  Geology  of  the  ctmirc 

ton  Territ&rj/. 

OlYMPIA,  WASHI>faT01l 

Sir  :  Herewith   I  have  ihe  honor  to  submit  a 
cal  structure  of  the  country  lying  upon  the  ro^ 
under  your  command*     It  is  mnch  less  in  delail  th™ 
desired,  as  the  subject  itself  was  subsidiarj^  to  others 
tions  were  neceaaanl^  foi  ii\e  tho^x  ^it  confined  ^ 
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Specimens  of  soils  and  of  the  prevailing  rocks  were  collected,  which, 
by  order  of  Gov.  Stevens,  will  be  turned  over  to  Dr.  John  Evans. 

The  country  around  Vancouver,  and  thence  back  to  the  foot  of  the 
mountains,  is  gravelly  and  poor,  except  that  on  some  of  the  small 
streams  there  are  narrow  skirts  of  rich  black  soil.  The  small  prairies 
lying  near  the  branches  of  the  Cathlapoot'l  are,  however,  exceptions. 
These  appear  to  have  been  formerly  the  beds  of  lakes,  and  retain,  to 
some  extent,  a  wet  and  marshy  character,  the  soil  being  clay.  The 
Columbia  bottom  below  Vancouver  is  of  a  fine,  sandy  loam.  Much  of 
that  on  the  immediate  banks  of  the  river  is  subject  to  overflow  during 
the  freshets — a  double  misfortune,  as  the  deposites  of  the  Columbia  are 
not  fertilizing,  and  the  temperature  of  the  water  destroys  growing 
crops.  Wheat  does  not  fill  after  being  submerged.  Behind  this  river- 
belt,  the  upland  is  well  watered  and  fertile.  The  gravelly  country 
back  of  Vancouver  is  speedily  exhausted,  two  crops  of  wheat  being  as 
much  as  it  will  produce  to  advantage.  The  Indians  raise  excellent 
potatoes  on  the  i  ahkohtl  and  Chalacha  prairies ;  and  wheat  would 
undoubtedly  thrive  there,  but  they  are  subject  to  summer  frosts. 

The  timber  upon  the  lower  lands  of  the  Columbia  is  chiefly  cotton- 
wood  ;  on  the  smaller  streams,  vine-maple  and  alder  ;  while  the  upland 
is  covered  with  the  usual  growth  of  the  coast  region  ot  Oregon — fir, 
spruce,  and,  towards  the  mountains,  arbor  vitse.  This  forest  is  almost 
entirely  of  secondary  growth,  and  is  deadened  over  a  vast  tract  by  the 
fires  which  run  through  the  country.  The  fires  would  seem  to  add 
but  little  to  the  fertility  of  the  soil,  as  the  trees  when  consumed  have 
hardly  any  ashes,  and  the  roots  burning  out  beneath  the  soil  destroys 
all  vegetable  decomposition.  The  succession  of  forest  which  so  uni- 
versally takes  place  m  the  Atlantic  States  does  not  occur  here,  the  few 
deciduous  trees  of  the  country  being  such  as  grow  only  upon  the  water- 
courses. As  a  consequence,  the  firs  almost  invariably  spring  up 
again  when  burnt  off.  The  underbrush,  consisting  of  hazel,  spiraea, 
&c.,  is  usually  dense.  In  some  isolated  tracts  the  primitive  forest  re- 
mains, and  the  body  of  timber  is  heavy,  though  much  less  so  than  upon 
the  Cascades  south  of  the  Columbia. 

The  first  rock  in  place  encountered  after  leaving  Vancouver  was 
near  the  Yahkohtl  fork  of  the  Cathlapoot'l  river,  and  was  a  hard  and 
dark-green  hornblende,  without  noticeable  strike  or  inclination  to  the 
beds.  This  rock  forms  the  cafion  of  the  stream  and  prevails  to  the 
Cathlapoot'l  itself.  Boulders  of  trachyte  accompanied  the  sand  and 
gravel  in  the  YahkohQ,  but  not  in  such  quantity  or  variety  as  in  the 
main  fork  which  heads  in  Mt.  St.  Helens.  The  divide  between  the 
latter  and  the  Columbia  is  about  1,800  feet  in  height,  presenting  a 
steep  and  almost  precipitous  face  to  the  north.  Tlie  hornblende  rock 
is  said  to  extend  down  the  Cathlapoot'l  to  within  a  few  miles  of  its 
mouth.  Sandstone  of  volcanic  origin  appeared  in  large  masses  on  the 
borders  of  the  river,  and  probably  occurs  in  place  at  no  great  distance. 
The  boulders  in  its  bed  are  chiefly  trachyte  of  difierent  shades,  and 
basalt,  varying  fi:'om  scoriaceous  to  compact,  and  very  fine  grained. 
•  There  is  but  little  valley  on  its  upper  waters,  and  that  of  no  value,  as 
the  soil  consists  almost  entirely  of  the  detritus  of  these  rocks.     As 
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might  be  supposed  from  its  drainmg  the  southe: 
Mt.  Su  Helens,  the  river  bears  evidence  of  it3 
rneUbg  of  the  snows. 

On  the  north  bank  of  the  Cathlapoot'l,  and  abi 
the  moulh  of  the  Noomptnamie,  we  crossed  a  fi^ 
formed  by  a  stream  from  St.  Helens,  Its  surfl 
broken  into  mounds,  or  gigantic  bubblci,  produce 
expansion  of  contained  gases,  or  perhaps  me  mois 
which  it  hiid  flowed.  These  mounds,  which  ^ 
ovoid  shape,  varied  in  size  from  six  or  eight  ft 
length,  and  in  some  cases  rose  lo  twenty  and  tl 
Their  tops  were  broken  into  fissures » the  princi; 
the  longer  axis.  The  direction  of  this  was  n 
larger  seemed  to  agree  with  what  is  supposed  h 
of  the  current.  The  edges  of  the  fissures  were 
eating  that  the  lava  had  at  least  partially  cooled 
on  the  other  hand,  quantilies  of  loose  clinkers  lay  \ 
mounds^  and  small  waves  produced  by  the  proj 
were  visible,  which  secEned  to  diverge  from  the 
sembllng  fl'^gs,  two  or  three  feet  long  and  a  C' 
also  occurred.  The  surface  was  vessicular,  ti 
seen  through  the  fissures  more  compact ;  its  dept! 
TIjc  field  had  been  covered  with  forest,  which,  like 
route,  had  been  burnt  over.  Unfortunately,  ti 
visit  to  the  river  to  examine  the  termination  of  i 
the  bluffs  on  the  left,  to  ascertain  if  the  lava  unde 
bluffs,  extending  in  a  line  with  the  river  for  som< 

E laces  three  or  four  hundred  feet  in  height,  con 
oulders  of  trachyte.  The  width  of  this  field  ws 
a  mile,  A  bed  of  fine  volcanic  ashes  covered  th 
hundred  yards  beyond  it,  and  pumice  was  occas 
the  route.  This  is  8Up|iosed  to  be  the  most  recMj 
St.  Helens.  | 

Leaving  the  Cathlapoot'l,  we  commenced  the  a* 
range.  The  eastern  side  of  the  valley  rises  in  higi 
tops  and  steep  banks,  which  are  continued  to  the 
nately,  we  could  obtain  no  view  of  the  country,  I 
burning  timber,  which  had  prevailed  for  some  dayi 
ing  the  atmosphere.  The  rock  in  place  was  a  gn 
covered  on  the  surface  with  a  whitish  coating.  Li 
the  Stime  and  of  trachyte  were  scattered  around 
on  the  summit,  and  forms  turrets  and  pinnacles 
around  St.  Helens  and  Mount  Adams*  Elsewbe 
with  reddish  scoria.  One  field  of  lava  was  passi 
s  ^me  manner  as  that  on  the  Cathlapoot'l,  but  appai 
and  assuming  columnar  forms,  which  was  not  tM 
The  height  of  Chequoss  where  the  party  encafl 
the  10th  of  August  was  4,053  feet*  It  is  a  circuL 
a  small  pond,  one  of  a  number  lying  at  the  head  oi 
riverj  and  presenting  the  appearance  of  an  aacieu 
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Standing  its  elevation ;  this  spot  is  tolerably  fertile ;  the  basin,  as 
'well  as  the  hills  around  it,  being  covered  with  grass  and  producing 
strawberries  in  profusion,  which  were  in  season  at  the  time  of  our 
visit.  The  soil  of  the  mountains  is  a  yellowish  loam,  except  where 
colored  by  the  decomposition  of  scoria.  The  character  of  the  forest 
changes  entirely  with  the  summit  of  the  Cascades.  The  details  of  this 
change  belong  to  another  report,  but  it  is  proper  to  refer  to  it  in  con- 
nexion with  the  geological  face  of  the  country.  The  arbor  vitae  does, 
not  cross  the  dividing  ridge;  the  firs  and  spruces  are  speedily  lost,  and 
succeeded  at  first  by  intermixed  larches  and  pines,  and  lower  down 
by  the  pine  alone.  The  larch  seems  to  be  confined  altogether  to  the 
eastern  side  of  the  mountains,  and  the  long-leaved  pines  nearly  so. 
The  Umit  of  the  firs  on  the  eastern  slope  would  seem  to  be  not  far  from, 
three  thousand  feet  above  the  Columbia.  The  forest  retains  a  con- 
siderable size  to  nearly  four  thousand  feet. 

During  our  stay  at  Chequoss  the  weather  was  only  at  intervals  clear 
enough  to  afE)rd  a  view  of  the  mountains ;  with  the  exception  of  the 

great  snow-peaks,  their  aspect  is  that  of  a  chaos  of  hills,  oi  very  equal 
eight,  rising  fi"om  an  elevated  plateau,  but  few  points  rising  to  a  greater 
elevation  than  6,000  feet,  which  is  about  that  of  the  snow-line  on  Mount 
Adams.     No  ranges  of  any  great  length  were  distinguishable ;  the  sides 
of  the  hills  were  long,  sweeping  slopes,  enclosing  shallow  valleys  which 
extend  to  the  very  feet  of  Mounts  St.  Helens  and  Adams,  and  some  of* 
which  contain  marshy  prairies,  the  beds  of  ponds.     The  range  in  this 
part  appears  to  be  about  thirty  miles  in  width  at  the  base  and  fifteen 
on  the  top,  the  steepest  slope  being  to  the  west.    From  the  hills  around 
Chequoss,  the  five  snow-peaks — Mounts  Hood,  Jefferson,  St.  Helens, 
Adams,  and  Rainier — were  visible.  Mounts  Hood  and  Jefferson  bearing; 
southwesterly ;  Mount  St.  Helens  nearly  northwest ;  Mount  Rainier  a 
little  west  of  north,  and  Mount  Adams  north.     The  latter  was  not  more- 
than  fifteen  or  twenty  miles  distant.     The  height  of  Mount  Rainier,  as- 
given  by  Captain  Wilkes,  is  12,330  feet,  and  that  of  St.  Helens,  9,660  ;; 
from  which  last  Mount  Adams  does  not  apparently  vary  much.     It  is 
not  a  little  singular  that  neither  Lewis  and  Clark,  nor  Lieut.  Wilkes,  dis-- 
tinguished  Mount  Adams  as  a  separate  peak  from  St.  Helens;  .for, 
although  they  resemble  each  other  considerably  in  general  form,  their 
positions  and  range  are  very  different.  Mount  Adams  alone  is  visible  from, 
the  Dalles ;  but  both  of  them,  as  well  as  Rainier,  can  be  seen  from  a 
slight  elevation  at  the  mouth  of  the  Willamette.     The  sketches  of  Lieut* 
Duncan,  accompanying  the  reports,  will  better  convey  an  idea  of  these 
mountains  than  a  mere  verbal  description.     The  angle  of  incidence  ot^ 
their  sides  was  taken  by  a  clinometer.     The  steepest  continuous  face 
of  St.  Helens,  disregarding  precipices,  was  about  40°,  and  none  of  the- 
others  exhibit  a  greater  declivity.     The  crater  of  Mount  Hood  is  on  its 
south  side  ;  that  of  Mount  St.  Helens  on  the  northwest,  and  of  Mount 
Adams  apparently  on  the  east ;  that  of  Rainier  seems  to  have  been  at 
the  summit.     Smoke  was  distinctly  seen  issuing  from  St.  Helens  during 
our  journey.     This  and  Mount  Baker  are  the  only  volcanoes  at  present 
active  in  the  chain.    Its  last  considerable  eruption  was  in  1842,  when, 
it  covered  the  country  as  far  as  Vancouver  and  the  Dalles  with  ashes,  and 
32 
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{(resented  Q  lurainous  appearance  after  the  smokl 
ndians  report  that  there  were  once  three  mounla^ 
Mount  Hood  and  Mount  Adatrjs  being  the  othe  ^ 
Hood  and  St^  Helens,  ihey  have  a  characterislic" 
they  were  man  and  wife ;  that  they  finally  quarre 
one  another,  and  thai  St*  Helens  was  the  vict|" 
Hood  has  been  sifraid,  while  St*  Helens,  having  ; 
In  Bume  versions  this  story  is  connected  with 
ibe  Cascades  of  the  Columbia,  and  by  damming  m 
the  forest,  the  remains  of  which  are  now  visible 
dale  of  this  event  Lewis  and  Clark  fixed  at  al 
theiT  arrivalp  It  is  very  probable  that  it  may 
earlhquaJte,  as  they,  though  not  frequent,  are 
The  Indians  have  no  tradition  of  an  eruption  ol 
seen  smoke  and  ashes  come  out  of  the  mountain 
bad  smell  came  from  it,  and  that  the  fish  in  the  str 
ihe  foot  of  St.  Helens,  they  ^avt  the  ashes  lie  30  d^ 
cannot  travel.  The  slate  of  the  weather,  and  tt^ 
of  the  sur\^ey,  prevented  an  attempt  to  ascend  ef 

The  descent  of  the  Cascade  range  to  the  east 
than  on  die  western  side,  and  the  slope  compara 
About  four  miles  from  Chequoss,  and  probably 
low  it,  there  is  another  lava  field,  broken  up  int 
forncer.  We  found  on  its  verge  a  small  lake  > 
occupying,  when  full,  about  one  hundred  acre_ 
low.  It  is  sunk  a  few  feet  beneath  the  general  suf 
the  water  ckar  and  cold.  There  was  no  visible  outl 
dicatiiig  a  sink,  though  it  received  three  brooks,  ui 
across.  At  the  lower  end  large  piles  of  drift-woQ| 
and  three  feet  in  diameter,  had  been  washed^ 
height  of  some  twenty  feet  at  the  point  ol  escape 
was  somewhat  remarkable  that  this  pood  was  su! 
cotton-wofjd  trees,  though  the  elevation  was  not  lesi 
three  hundred  feet.  One  of  the  pai1y,  who  had 
woods  between  the  lake  and  Mount  Adants,  repoj 
not  extend  in  that  direction;  but  whether  this  s 
overlaid  wiih  soil,  or  from  having  some  other  sou 
cided  without  further  examination.  The  countr 
burnt  forest  and  underbrush,  this  w^as  not 
itself  was  evidently  not  the  crater  from  whicl 
would  seem  10  have  been  from  that  monntiS 
Colambia  ihrough  the  valley  of  the  Whhe  Saln^ 
separates  it  from  llie  Klikalat  river  to  the  easM 
generally  upon  the  eastern  slope  gf  the  mountain^ 
than  that  upon  the  Calhlapoot'l,  the  sharpness  > 
and  the  surt+ice  bemg  more  decomposed.  Lea^ 
White  Salmon  and  crossing  a  dividing  ridge,  the  u 
Klikatat,  a  larger  stream,  heading  on  the  east  side  o 
like  the  last,  emptying  inJo  the  Columbia  betwef 
Cascades.  Here  we  met  another  field  of  lava,  1 
line  of  openings  caused  by  the  falling  in  of  the 
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passage.  Though  dry  at  the  time  of  our  journey,  this  is  evidently 
during  the  winter  the  bed  of  a  torrent  which  runs  towards  the  Klikatat. 
Apparently  the  lava,  in  overflowing  the  original  bed,  had  come  in  con- 
tact with  suflScient  moisture  to  elevate  without  rupturing  it.  The  upper 
stratum  was  about  eighteen  inches  thick,  and  regularly  arched;  its 
semi-columnar  structure  giving  it  the  appearance  of  keyed  joints.  The 
lower  were  more  or  less  distorted,  and  varied  from  a  few  inches  to 
several  feet  in  thickness.  They  differ  also  in  structure,  being  much 
nmre  compact  All  of  them  exhibited  a  large  proportion  of  feldspar, 
which  seems  to  be  the  characteristic  of  those  streams  supposed  to  be 
traceable  to  these  two  mountains,  as  distinguished  from  tne  basalt  of 
the  plains.  The  roof  of  this  passage  was  broken  through  at  short 
intervals,  and  large  masses  had  fallen  from  the  inferior  layers  of  what 
reniained,  showing  that  the  work  of  destruction  was  still  going  on; 
The  bed  of  the  water-cOurse  was  about  twenty-five  feet  beneath  the 
surface,  and  the  vaults  were  from  twenty-five  to  thirty  feet  wide,  and 
fifteen  or  twenty  in  height.  The  under  Hde  of  the  strata  occasbnally 
exhibited  fluxures,  resembling  waves  of  progression.  Small  stalactites 
of  infiltration  hung  from  the  roof  and  walls,  and  stalagmites  had  been 
deposited  on  the  floor.  This  remarkable  passage  was  traced  at  in- 
tervals for  three  or  four  miles,  and  probably  termmates  in  a  branch  of 
the  Klikatat  river  crossed  by  the  party  the  next  day.  The  Indian 
guide  obtained  snow  from  Some  cavity  in  this  field,  and  reported  that 
there  was  one  hole  into  which,  if  a  stone  was  dropped,  a  long  time 
elapsed  before  it  was  heard  to  strike. 

The  soU  of  the  valley  which  we  descended  consisted  of  a  yellowish, 
light  sandy  loam,  for  the  most  part  thin,  and  lying  directly  upon  the 
basalt.  Lower  down  the  mountain  it  bec€mie  deeper,  and  on  the 
banks  of  the  streams  showed  a  depth  of  six  or  eight  feet.  Below  the 
limit  of  the  firs  the  forest  was  open,  and  the  ground  covered  with  an 
abundant  growth  of  excellent  grass,  forming  a  good  stock-range  during 
the  summer  season.  It  is  believed  that  wheat  would  flourish  here ; 
but  the  general  want  of  water,  except  on  the  streams,  and  the  coldness 
of  the  climate,  will  probably  prevent  its  occupation  except  for  grazing. 
With  this  branch  of  the  Klikatat  river  a  furtner  change  occurs  in  the 
rock,  the  range  of  hills  lying  to  the  east  of  it  consisting  of  the  same 
gray  trap  noticed  in  the  ascent  from  the  Cathlaipoot'l,  and,  it  would 
seem,  bounding  the  efflux  from  the  mountains  in  this  direction.  From 
the  cursory  observations  of  this  journey,  it  is  inferred  thai  the  more 
recent  lava  from  these  sources  is  confined  within  a  particular  basin, 
separated  by  well-defined  boundaries  from  the  basalt  of  the  prairies, 
from  which  it  differs  considerably  in  apparent  structure,  and  probably 
in  composition  also.  Should  a  thorough  geological  exploration  of  this 
region  be  hereafter  undertaken,  it  will  prove  a  msPtter  of  interest  to 
trace  up  the  course  of  the  streams,  and  fix  the  true  relations  of  the  ex- 
isting volcanic  peaks  to  these  formations. 

Between  the  oranches  of  the  Klikatat  is  the  Tahk  prairie,  the  waters 
of  which  communicate  with  the  main  river.  It  is  about  six  miles 
in  length,  by  a  mile  in  its  greatest  width,  and  is  1,268  feet  above 
Vancouver.  A  shallow,  marshy  lake  occupies  its  lower  end,  the  re- 
mains of  one  which  formerly  covered  the  whole  and  extended  much 
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beyond  the  present  bounds  of  the  open  land. 

and  wappatoo  ground  of  the  Indians.  The  soil 
very  hard  and  cracking  in  the  sun,  and  forms  a  gi 
bordering  it,  which  is  light  and  pulverulent,  am 
oxide  of  iron*  The  dark  hornblende  rock  first  nc 
occurred  in  place  again  here,  but  much  more  ia 
The  hills  are  barren  and  covered  with  scatterec 
Khkatat  river  we  found  running  in  a  bed  about  t^ 
the  general  surface.    It  was  at  this  season  (Augi 


yards  wide,  and  up  to  the  flanks  of  the  horses, 
rent.     Its  advantages  for  lumbering  deserve  j 
yellow  pine  is  found  in  abundance,  of  exce 


rs,  -m 


size,  everywhere  upon  its  banks,  and  logs  can  be 
the  3^ear  without  much  difficulty  to  the  Columbi 
in  Mount  Adams,  The  boulders  in  its  bed  resei 
those  found  in  the  Cathlapootl,     It8  intersectioE 


lowest  point  touched  by  the  main  party  from  the 
Callilapout*!  to  that  of  reaching  the  Columbia  1 

cons 
ave  e 
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The  descent  of  the  Cascade  range  may  be  cons 
here,  and  the  survey  of  its  eastern  slope  to  have^ 

The  Sahpenia,  the  first  branch  of  the  Yakii 
routCj  appears  also  to  head  in  Mount  Adams. 
KJikatat  oy  a  range  of  hills  rising  to  the  height _ 
bed,  thougn  in  a  very  deep  caflon,  is  much  tnS 
of  the  Klikatat.  The  walls  of  this  ravine  arc  bs 
in  steps.  The  country  here  first  begins  to  ope| 
ries  seen  at  a  great  height  upon  the  hills,  ana  bj 
kwe  the  forest  disappears  altogether.  The  facB 
Wilkes,  in  his  memoir  on  Western  America,  tha7 
the  line  of  forest  terminates  at  about  the  same  dis 
and- this  appears  substantially  the  case  j  nor  is  the 
the  difierence  of  elevation*  Emergmg  from  the  £ 
literally  covered  with  fragments  of  basalt,  varyii 
blocks  to  pieces  resembling  macadamized  pa 
pact,  some  cellular  or  scoriaceous.  Xnterspersec 
cious  blue  clay,  which  bad  retained  the  footprin 
spring.  The  source  of  such  a  deposite  in  this  siti^ 
be  traced.  ■ 

^  The  two  streams  last  mentioned  unite  and  fom 
kima,  to  the  lower  part  of  which  the  Indians  gi\ 
The  aspect  of  the  country,  on  descending  to  its  va 
desolation.  Narrow  ravines  or  cafions,  bordered 
having  a  rude  columnar  structure,  converge  fi^o 
strata  dipping  towards  the  east  at  a  small  hvM 
foot-hills  are  clothed  with  purchia  and  artemisij 
cious  pebbles-  The  bottoms  are  ban-en  and  si 
with  arroyos.  A  narrow  and  broken  Une  of  ds 
indicate  the  windings  of  the  stream.  The  Indfl 
and  there,  on  the  margin  of  the  water-courses/W 
where  they  raise  potatoes,  a  Httle  com,  and  olha 
country  getieia%  k  a  4e&^n,    TW  <^levadon  of  th 
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is  1,619  feet  above  Vancouven  From  that  point  the  course  of  the 
expedition  was  nearly  north,  crossing  the  several  branches  of  the  Ya- 
kima. The  general  direction  of  these  is  from  northwest  to  southeast, 
very  nearty  the  reverse  of  that  followed  by  the  rivers  on  the  western 
side  of  the  mountains.  The  main  stream,  which  heads  not  far  from 
latitude  47°  SO'  north,  is,  on  reaching  the  valley,  deflected  by  a  heavy 
range  which  breaks  off  from  the  Cascades  and  curves  to  the  south,  se- 
paratmg  the  waters  of  the  Yakima  from  the  Pisquouse  and  the  Colum- 
bia, and  terminating  near  the  mouth  of  the  first.  It  thus  forms  a  basio, 
in  which  the  upper  waters  of  the  Yakima  are  enclosed.  Spurs  from 
this  range  run  towards  the  Cascades,  sinking  into  the  general  level  of 
the  intermediate  plateau,  or  uniting  with  corresponding  ofl&ets  of  the 
latter.  The  main  Yakima  cuts  through  four  of  these  spurs,  at  the  very 
base  of  the  range,  before  again  turning  to  the  eastward,  and  its  various 
branches  have  eroded  from  the  plateau  the  valleys  through  which 
they  run  to  meet  it.  Long  horizontal  lines  of  basalt  bordermg  these 
valleys  indicate  the  original  level  of  the  basin,  though  it  would  appear 
that  elevation  has  at  some  points  disturbed  it.  Traces  of  lacustrine 
terraces  are  also  observable,  formed  probably  before  the  river  had 
completely  broken  through  its  barriers. 

The  basalt  is  continuous,  along  the  base  of  the  Cascades,  on  the  line 
from  the  Dalles  northward  to  the  Columbia  at  its  bend  near  the  mouth 
of  the  Pisquouse.  To  the  eastward  it  stretches  across  the  great  Spo- 
kane plains.  Upon  the  divides  between  the  Wenass  and  the  main 
Yakima,  and  between  that  and  the  Columbia,  it  is  interstratified  with 
coarse  basaltic  conglomerate.  Its  western  limit  upon  the  Cascade 
mountains  is  not  determined.  Upon  our  route  from  Chequoss,  it  was, 
as  has  already  been  mentioned,  interrupted  by  hornblende,  rock  upon  the 
Klikatat  river,  and  in  ascending  the  main  Yakima  pass;  it  ceased  on 
ascending  the  lower  hills,  where  the  same  rock  succeeded  it.  The 
rocky  bluffs  which  border  the  Nahchess,  from  its  source  down,  consist 
of  basalt  and  basaltic  conglomerate,  and  the  latter  crosses  the  range 
and  is  visible  upon  the  sides  of  La  Tete,  near  the  western  gate  of  the 
mountains.  Captain  Wilkes  mentions  that  on  the  summit  of  this  pass 
the  rocks  are  trachytic,  and  contain  black  crystals,  probably  hornblende. 
The  structure  of  the  basalt  varies  greatly,  occurring  both  compact,  cel- 
lular and  scoriacious;  and  its  forms  of  fracture  or  separation  are  as 
numerous.  In  the  Atahnam  valley,  which  is  hemmed  m  by  low  mural 
precipices,  two  very  widely-distinct  strata  are  noticeable;  the  lower 
is  divided  into  large  columns,  from  three  to  five  feet  in  diameter,  which, 
at  a  little  distance,  present  the  appearance  of  horizontal  lamination. 
On  closer  inspection,  they  are  (ound  to  consist  of  tliin  wedge-shaped 
firagments,  a  few  inches  across,  and  of  which  they  seem  to  have  been 
built  up.  One  of  these  columns  had  been  split  through  the  centre,  and 
it  was  perceivable  that  the  structure  extended  throughout,  the  joints 
being  just  visible.  The  columns  were  cylindrical,  and  well  relieved, 
both  from  each  other  and  the  wall,  and  stood  ten  or  twelve  feet  high 
above  the  soil.  The  upper  stratum  was  broken  into  small  irregular 
columns,  of  the  usual  character,  very  compact,  and  with  somewhat 
conchoidal  facies.  The  same  appearance  was  afterwards  ivodceA  yc^ 
descending  the  Peluse.    In  the  Sewacksa  Pass,  cto^«m%  xiofe  \2MiNa3X- 
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and  thd| 


ftins  between  the  mouth  of  the  Yakima  _ 

trail  passes  through  a  narrow  canon  or  crevasse,  n 
ter  torrent,  which  seems  to  have  been  the  immj 
oanic  action.  The  walls  generally  are  compoa 
tagonnl  columns,  five  or  six  inches  through ;  but 
face  has  been  broken  down,  it  consisted  of  cc  ^ 
cavities  filled  with  subhmed  sulphur.  Seams  of  S 
red  here  beneath  the  basalt.  In  the  lower  pan  o 
are  two  or  tliree  basins  surrounded  by  walls  J 
which  appear  to  be  the  remains  of  small  cratera^ 

The  boulders  contained  in  the  Pisko,  the  Atabi^ 
lying  betw^een  the  latter  and  the  Nahchess,  were  i 
tion  as  in  those  already  ntiticed,  being  invariably  ( 
On  reaching  the  Nahchess,  granite  and  quartz-ore  r 
occur,  ititermixed  with  the  trachyte.  Of  this  bra^ 
in  size  to  the  main  river,  one  fork  heads  ufi  MouuM 
a  peak,  having  an  extinct  crater,  to  the  south.  As 
here  northward  the  trachyte  ceases  entirely » this  riv 
generally  speaking,  as  the  northern  limit  of  traclj" 
of  the  granite  series. 

On  the  northern  side  of  the  Nahchess,  not  fa 
first  sedimentary  deposite  was  met  with,  in  a  soft^ 
resting  on  the  basal t»     Its  dip  appeared  to  he  to 
an  angle  of  lO'^,     In  the  lower  stratum,  at  the  heig 


s  riv 
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from  the  level  of  the  valley,  a  bed  of  river-sand 
similar  to  those  in  the  present  stream,  and  three 
exposed.  Above  this  was  a  layer  of  friable,  coi 
and  next  a  seam  apparency  of  intermixed  clay  and  ' 
a  foot  in  thickness,  w  hich  was  in  turn  overlaid 
bluffs  run  to  the  height  of  some  two  hundred  and  i 
ited  several  strata,  the  lower  only,  however,  contaii 
and  clay*  It  would  appear  that  a  former  bed  of  the 
coverecl  to  a  considerable  depth  with  detritus  from 
subsequently  elevated  to  this  position,  the  river  J 
new  channel  ■ 

The  prevalent  rocks  on  the  summit  of  the  Ca 
Yakima  Pass,  were  breccias,  consttiuted  for  the  most 
or  magnesian  rocks.  These  continued  as  far  down 
formmg  the  walls  of  the  ravines  wherever  visibly 
to  the  northward,  seemed  to  be  of  basalt  or  coil 
that  on  the  Nahchess,  but  were  too  distant  to  be  di 
tainty.  Gneiss  was  observed  upon  the  borders 
dippmg  westward  at  an  angle  of  15®*  Granite  we 
but  is  found  in  boulders  in  the  river.  Towards  tht 
ani  hornblende  rocks  occurred,  succeeded  by  has 
markable  feature  of  the  Yakmia  is  the  series  oi  lak 
which  it  passes;  while  the  others  communicate 
The  source  ot  the  river  is  itself  a  small  lake,  situati 


thence  passes  by  a  ^erj  x-^yA 
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and  again  into  a  third,  falling,  in  the  course  of  five  miles,  over  1,000 
feet. 

Lower  down  it  receives  through  one  outlet  Lake  Kahchess,  into 
which  a  smaller  adjunct  empties,  and  by  another  Lake  Kleallum.  The 
largest  of  these  is  about  eight  miles  in  length.  The  lower  lakes,  par- 
ticularly the  last,  bear  evidence  of  a  former  much  greater  extent ;  hnes 
of  terrace  of  considerable  height  being  apparent  at  a  distance  from  its 
present  bed,  and  there  is  abundant  proof  on  the  river  that  the  chain 
was  once  mwe  extensive.  The  existing  lakes  are  deep,  excepting  the 
small  one  at  the  summit  of  the  pass. 

The  upper  valley  of  the  main  Yakima,  from  its  exit  from  the  mount- 
ains  to  the  mouth  of  the  Atahnam,  is  separated  by  the  spurs  already 
alluded  to  into  several  basins,  of  which  that  around  Ketetas  is  the 
largest.  In  these  there  are  some  traces  of  pretty  good  soil,  chiefly  on 
the  margin  of  the  streams,  but  very  limitea  in  extent  compared  with 
the  barren  country  around.  The  lower  valley,  which  is  much  larger — 
being  from  fix  to  ten  miles  wide,  and  forty  in  length — ^is,  for  the  most 
part,  a  waste.  The  soil  throughout  is  sandy,  and  there  appears  to  be 
but  little  difierence  between  that  in  the  bottoms  and  on  the  hills.  The 
artemisia,  purchia,  and  composite,  as  a  general  thing,  cover  the  ground 
to  the  line  of  the  spring  freshets.  It  is  the  opinion  of  many,  indeed,  that 
wheat  would  thrive  well  upon  the  artemisia  lands,  and  that  in  particular 
winter  wheat  would  be  sufficiently  advanced  before  the  drought  sets 
in  not  to  suflfer  by  it.  The  fact  remains  to  be  ascertained  by  experi- 
ment, but  as  applied  to  the  district  at  large  does  not  seem  probable. 
Upon  the  immeoiate  borders  of  the  river  the  land  produces  pretty  well. 
The  potatoes  raised  by  the  Indians  are  very  fine,  in  spite  of  theu-  rude 
cultivation.  Melons  and  squashes,  which  they  also  raise,  do  not  suc- 
ceed well,  probably  oh  account  of  their  seed  being  poor ;  but  com  does 
not  thrive  at  all.  The  grasses  are  abundant  on^  in  particular  tracts, 
and,  though  this  may  be  called  a  grazing  country,  it  is  not  a  good  one. 
The  depth  of  snow  in  winter  would  make  it  necessary  for  the  farmer  or 
grazier  to  lay  up  supplies,  for  the  Indian  stock  are  driven  to  the  arte- 
misia itself  for  forage,  and  become  excessively  lean  as  well  as  un- 
savory. 

Tte  banks  of  the  Columbia,  fi'om  the  mouth  of  the  Snake  up  to  the 
mountains,  are  a  waste  of  sand,  bare  of  everything  but  the  artemisia 
and  the  plants  usually  accompanying  it. 

As  a  Whole,  therefore,  this  section  of  ihe  country  does  not  promise 
much  as  an  agricultural  region.  The  long  drought  during  the  summer 
presents  serious  obstacles  to  cultivation,  independent  of  the  soil.  It  is  a 
matter  deserving  of  consideration,  however,  whether  the  introduction  of 
deciduous  trees  upon  an  extensive  scale  would  not  materially  improve 
the  character  of  the  valleys. 

Next  to  the  basalt,  which  forms  the  universal  rock  of  this  section  of 
the  country,  its  most  striking  feature  is  the  amount  of  detritus  which  fills 
the  valleys,  and  covers  to  a  considerable  extent  the  secondary  or  lower 
hills.  This  detritus  appears  to  have  been  the  wash  of  the  neighboring 
mountains,  or  the  decomposition  of  subjacent  rocks,  and  not  to  have 
been  transported  from  a  distance.  It  would  seem  ihaX  iV^a  ^Vrfsa  ^ 
the  inner  basins  of  the  Yakima  have  been  eroded  b^  iXJaN«lvo\l^\sl'Mtf2^^'s.^ 
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and  its  materials  gradually  swept  down  to 
higher  ranges  of  hills  present  long  and  somewhl 
deeply  furrowed  by  ravines.  The  lower  exhibit  tt 
tures  of  basaltic  tables,  but  slightly  indented.  It  h 
so  great  an  extent  of  mountain  country,  and  where 
an  element,  there  should  be  no  appearance  whate 
The  surface  of  basalt  is  unfavorable  to  the  pre 
scratches,  it  is  true ;  and  the  efiecls  of  ordinary 

i^ointe  cannot  readily  be  distinguished  from  tb 
arge  masses  of  ice.     But  there  are  no  moraini 
fined  to  be  recognised,  and  no  transported  boulc 
The  whole  seems  to  be  the  result  of  a  more  gi 
nearer  origin.     In  the  upper  pari  of  the  Wenas 
deed,  a  range  of  low  hills  in  tne  midst,  which  3 
posed  to  be  moraines,  but  it  was  afterwards 
properly  referable  to  erosion-  _ 

Low  terraces  of  deposited  land  and  gravel  act 
valleys,  and  upon  the  lower  Yakima  are  trace^ 
some  twenty  miles,  the  height  above  the  presefl 
increasing  gradually  with  its  descent.  These  11 
means  so  remarkable  as  the  terraces  upon  the  upp 
will  presently  be  noticed.  The  rivers  all  wander  fl 
of  sand  and  stones,  with  very  low  banks-  Tb* 
of  this  region  are  but  few,  and  those  not  of  grea 
exception  of  gold,  which  occurs  in  all  the  btanehe^ 
is  in  very  fine  particles  and  much  worn,  and  seei 
fused*  The  color  could  in  fact  be  obtainetl  almosi 
surface  sand  upon  the  streams-  An  attempt  was 
diggiog  deeper,  but  without  successp  In  fact,  thifl 
or  strata  of  clay  in  the  streams,  at  accessible  deplfl 
of  successful  mining  upon  them  improbable.  If  ^ 
ficlent  quantity  to  pay  for  working,  it  will  probabh 
or  in  the  rock.  The  Indians  were  in  possession  < 
of  some  size,  which  they  said  they  bad  found  in  tl 
there  was  more  of  it;  but  their  statements  arej 
and  it  was  considered  probable  that  they  had  ■ 
the  settlements.  They  never  could  produce  otheil 
cality  of  what  they  had.  That  gold  will  be  found 
in  this  part  of  the  range,  is,  however,  quest ionablci 
if  not  wanting^  are  very  hmited  in  extent.  *'** 
are  somewhat  more  abundant. 

The  range  already  spoken  of,  which  separates  ' 
Pisquouse  and  the  Columbia  on  the  north  and  east 
ferior  to  the  average  height  of  the  Cascades  then: 
which  the  trail  crossed  them  being  5,749  feet  by  ba 
ment — an  elevation  much  greater  than  either  pass  ot 
aina.  It  appears  to  be  tbro:ied  entirely  of  basn': 
glomerate,  the  latter  showing  only  on  the  northern 
On  the  soulhern  a\oT^  \\Yfe  \i^s''A\^^%  W\  ^vi^d 
earth,  and  vhe  feXtava  fe^c\t\^<i  vo  t^\^  \»^iMLeia\kM|^ 
of  the  columns  v#eie  m\ic\x\itoV^^^3^^.^«^^ 
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and,  where  denuded  by  the  winter  rains,  exhibiting  long  black  striae 
on  the  surface.  On  the  tops  of  these  mountains,  however,  there  are 
quite  extensive  levels  of  prairie  and  open  woods,  and  the  soil  seems 
to  be  better  than  on  the  lower  ridges.  The  timber,  at  first  yellow  pine, 
changes  towards  the  summit  to  a  straggling  mountain  species,  inter- 
mixed with  larch,  spruce,  and  fir.  Some  of  the  larches  were  here  as 
much  as  three  feet  in  diameter. 

The  view  from  these  mountains  was  magnificent.  On  reaching  an 
open  spot  in  our  descent,  we  saw  the  Columbia  just  beneath  us  flow- 
ing through  a  vast  cafion  at  its  great  bend ;  to  the  east  stretched  the 
central  basaltic  plateau,  rising  towards  the  north  into  high  and  broken 
tables,  beyond  which  appeared  the  gap  of  the  Okinakane ;  while  to 
the  west  and  northwest  the  craggy  sierra  of  the  Cascades  reared  itself 
above  the  lines  of  forest  into  the  limits  of  perpetual  snow.  The  char- 
acter of  this  range  changes  materially  witn  its  geological  formation ; 
naked  and  precipitous  ridges,  surmounted  with  sharp  peaks,  rising 
singly  or  in  groups,  seme  of  which  seem  to  be  the  skeletons  of  mountains, 
distinguishing  the  granitic  from  the  tamer  features  of  the  basaltic  region. 
The  country  on  the  Columbia  from  this  point  exhibits  a  corresponding 
change.  On  the  left  bank,  basalt  continues  to  the  Spokane  river,  being 
underlaid,  according  to  Lieutenant  Wilkes,  by  granite ;  and  on  the 
right  bank  it  occurs  interstratified  with  conglomerate  at  the  foot  of  the 
mountain,  but  ceases  entirely  a  few  miles  above.  How  far  down  the 
river  it  continues  we  had  no  opportunity  of  noticing,  but  presumed  that 
it  ceased  at  the  Priest's  rapids,  as  it  is  abrupt  for  some  distance  above 
the  mouth  of  the  Yakima,  where  the  banks,  though  high,  consist  of  sand 
and  boulders  only. 

A  little  below  the  mouth  of  the  Pisquouse  the  rock  on  the  west  bank 
changes  to  gneiss,  which  near  the  river  is  broken  up  and  scattered  in 
enormous  masses.  Veins  of  quartz,  covering  each  other  at  different 
angles,  intersect  it,  varying  in  thickness  from  a  narrow  line  to  several 
feet.  It  is  the  prevailing  rock  on  this  bank  as  far  as  the  mouth  of  the 
Enteatkwu,  in  one  place  resting  upon  a  gray  porphyry.  The  strata 
were  somewhat  displaced,  and  occasionally  had  a  slight  dip  to  the 
northward.  The  Pisquouse  is  a  large  and  bold  stream  rising  in  the 
main  divide  of  the  Cascades,  and  interlocking  with  one  of  those  run- 
ning into  the  Sound.  It  passes  through  a  lake,  reported  by  the  Indians 
to  be  larger  than  either  of  those  on  the  Yakima.  There  appeared  to 
be  no  valley  as  far  as  could  be  seen,  and  but  a  small  bottom  at  the 
mouth.  Quartz  boulders  were  conspicuous  in  the  stream.  We  noticed 
pipes  brought  by  the  Indians  from  higher  up  the  river,  some  of  which 
were  talcose  slate,  and  others  of  stratite.  Gold  was  found  here  also, 
but  in  finer  particles  than  that  in  the  Columbia.  Approaching  the 
Enteatkwu,  syenite  replaces  the  gneiss.  Its  precipitous  bluffs  were 
occasionally  intersected  with  large  dykes  of  reddish  quartz,  breaking 
into  angular  fragments.  The  lacustrine  terraces,  which  line  the  blufis 
of  the  Columbia  and  its  tributaries  from  the  Pisquouse  northward,  form 
one  of  the  most  remarkable  features  in  the  geology  of  the  country.  A 
glance  at  the  map  of  the  region  drained  by  the  upper  Columbia  and 
by  Fraser's  river  exhibits  a  considerable  number  of  l^kfc%^  xx^rji^^  A 
elongated  form,  such  as  they  would  necessaiVlj  aa^xxxQfcSxv^^^Nax^^-^ 
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valleys  between  parallel  chains  of  mountains.  BiH  these  existing  lakes 
are  the  few  and  scattered  remains  of  a  vast  system  -which  stretched  ill 
arms  into  every  recess  long  after  the  general  elevation  of  the  cmiliDenl, 
and  which  has,  in  the  course  of  time,  been  drained  by  the  succesdve 
bursting  of  the  barriers  which  confined  them.  Sufficient  obsenratioitt 
have  not  been  made  to  determine  their  exact  relations  to  each  other, 
and  to  the  expanse  of  water  which  seems  to  have  occupied  the  countiy 
on  the  Columoia  and  Snake  rivers,  from  the  Dalles  upward  ;  b«t  the 
records,  it  is  believed,  exist  for  establishing  with  an  extraordinary  de- 
gree of  accuracy  the  limits  of  each.  The  barometrical  observations  of 
the  expedition  were  made  with  a  view  to  the  more  diirect  objects  of  the 
survey  only,  and  do  not  present  any  connected  series  of  results  b^uring 
upon  the  former  hydrographical  face  6f  the  country.  Such  &cts  as 
have  been  collected  wiU,  however,  serve  at  least  to  point  the  way  fcr 
future  observations.  In  conducting  any  regular  geographical  survqrof 
the  country,  and  especially  in  runnmg  and  marking  the  boundary,  lioei 
of  elevation  having  reference  to  the  comparative  heights  of  these  te^ 
races  would  have  peculiar  interest. 

Besides  the  terraces  which  line  the  valleys,  another  class,  not  cbr- 
acterized  by  the  same  straight  lines,  but  arran^d  in  amphitheatres,  or 
otherwise  conforming  to  the  make  of  the  elevations  against  which  tbej 
rest,  appear  on  the  summits  of  the  ranges  dividing  different  brancha 
of  the  Columbia.  In  crossing  from  Fort  Okanagan  to  the  Methow 
river,  and  again  from  the  Okinakane  lake  to  Fort  Colville,  such  ter- 
races were  noticed  at  heights  too  great  to  suppose  them  to  have  been 
deposited,  except  at  a  period  when  the  elevation  of  these  mountains 
was  in  its  early  sta^.  As  regards  the  others,  however,  they  bear 
every  mark  of  a  much  later  date. 

As  the  route  of  the  expedition  met  the  Columbia  above  the  low» 
obstructions  through  which  it  has  forced  its  way,  the  point  of  the  first 
barrier  cannot  be  given  with  certainty.  It  is  supposed  to  have  b^o 
about  the  Priest's  rapids,  and  another  very  probably  intervened  be- 
tween that  and  the  jrisquouse.  Upon  this  supposition,  the  Grand 
Coulee,  which  is  said  not  to  have  been  a  continuous  channel,  may  ha^e 
been  an  arm  or  strait  cutting  off  an  island  or  peninsula.  Numerous 
other  coulees,  which  once  separated  islands,  abound  among  these 
niountains,  the  terraced  banks  remaining  at  each  end  towards  the 
river,  while  the  intermediate  level  now  constitutes  an  elevated  valley 
or  "land-strait."  Such  was  the  pass  by  which  the  expedition  passed 
firom  the  Columbia  to  Lake  Chelan.  The  destruction  of  the  barriers 
upon  the  rivers  seems,  in  some  cases,  to  have  been  violent,  and  others 
gradual.  In  the  former  case  it  would  probably  result,  that  a  ma^  of 
earth  and  rock  proportion  to  the  body  of  water  liberated^  would  be 
swept  down  from  the  shore  in  the  neighborhood  of  the  ruptured  dam. 
This  may  have  been  the  cause  of  the  removal  of  the  large  masses  o( 
gneiss  which  have  been  torn  from  their  bed  below  the  Pisquouse,  as 
already  mentioned,  and  scattered  along  the  shore  of  the  Columbia. 
These  evidently  originated  in  the  immediate  neighborhood,  as  they  arc 
not  worn  by  transportation,  and  the  strata  above  them  seem  to  have 
been  disrupted.     Under  any  circumstimces  where  a  rapid  current  pre- 
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vailed,  but  more  pEirticularly  where  its  egress  was  sudden  and  violent, 
if  the  valley  were  circuitous,  the  terraces,  consisting  of  sand  and  loose 
stone,  would  be  swept  awav,  in  a  great  measure,  unless  protected  by 
the  ben<ls  of  the  river,  in  which  case  they  would  appear  alternately  on 
the  different  sides  of  the  stream.  Where,  on  the  other  hand,  the  fall 
was  slower,  as  from  the  subsidence  of  the  water  by  gradual  or  steady 
drainage,  the  terraces  would  remain  perfect  on  iJotn  sides.  So,  too, 
if  the  subsidence  were  altogether  checked,  from  time  to  time,  for  a 
considerable  period,  or  occurred  merely  at  irregular  intervals,  suc- 
cessive steps  wocdd  be  formed  of  greater  or  less  height  according  to 
the  amount  of  water  escaped,  and  of  greater  or  less  width  according 
to  the  length  of  the  intervale,  the  diminution  of  the  entire  body  of  wa- 
ter, or  increase  in  the  amount  of  detrituj  broueKt  dow.n.  Tne  lower 
terraces  in  a  valley  will  naturally  be  widest,  oecause  an  amount  of 
material,  brought  down  during  higher  stages  of  water,  will  have  been 
directly  precipitated  or  spread  out,  forming  a  level  floor  at  the  bottom 
of  the  valley,  and  its  erosion  will  take  place  only  to  an  extent  propcnr- 
tioned  to  the  size  of  the  usual  stream. 

The  upper  Columbia  and  its  tributaries,  through  the  whole  route  of 
the  expedition,  presented  this  formation  upon  a  scale  of  singular  mag- 
nitude and  variety  of  circumstance.  It  is  probable  that  in  this  north- 
ern district,  where  the  winters  are  exceedingly  cold,  ice  has  played 
an  important  part  upon  these  elevated  lakes ;  but  the  surface  of  the 
country  exhibits  no  evidence  of  its  action  subsequent  to  their  drainage, 
and  there  are  no  appearances  either  of  the  former  existence  of  fixed 
glaciers,  or  the  transportation  of  boulders  from  a  distance  by  moving 
bodies.  In  fact,  rocks  out  of  place  are  of  very  rare  occurrence,  con- 
sidering the  mountainous  character  of  the  country,  and  nowhere  to  a 
siEe  or  extent  beyond  the  capacity  of  ordinary  causes. 

On  leaving  the  Columbia  to  visit  the  Chelan  lake,  our  route  as- 
cended one  of  these  terraces,  rising  to  the  height  of  six  hundred  and 
forty  feet  in  a  single  slope,  and  occupying  a  recess  in  the  hills  which 
bordered  it.  On  reaching  the  top,  it  proved  to  be  the  entrance  of  a 
level  valley,  extending  through  the  hills  and  emerging  at  about  one  hun- 
dred and  fifty  feet  above  the  lake.  This  valley  or  coulee  is  only  one 
of  a  number  noticed  in  this  region,  and  is  analogous  to  the  "cots"  or 
*«  land-straits"  described  by  Sir  Charles  Lyell,  (Manuel  El.  Geol.,  ch. 
vii.)  The  lake  is  four  hundred  and  seventy-four  feet  above  the  Colum- 
bia at  its  mouth,  and  its  outlet  makes  this  descent  in  about  four  miles. 
It  did  not  appear  to  be  very  deep,  though  it  occiq)ies  a  narrow  valley 
between  precipitous  mountains  of  syenite;  the  detritus  of  these  having 
probably  fiUea  it  up.  Its  length  seems,  from  Indian  account,  to  be 
thirty-five  or  forty  miles.  It  affords  a  good  illustration  of  what  the 
other  terraced  valleys  formerly  were;  tne  appearance  of  its  shores 
indicating  that,  should  the  barrier  at  its  mouth  be  removed,  similar 
terraces  would  remain  to  those  which  border  the  Columbia  at  its 
mouth. 

The  most  remarkable  exhibition  of  these  is,  however,  upon  the  Me- 
thow  river — the  barrier  R.  of  Wilkes's  map.  In  crossing  the  mount- 
ains between  Fort  Okanagan  and  that  stream,  we  noticed,  upon  the 
summit  and  high  up  on  the  sides,  remains  of  those  formed  ijrev\ovMB»'^^ 
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their  elevation;  but  the  valley  of  the  river  itself 
a  later  date,  Accordiog  to  two  or  three  of  the  ' 
lions  taken  in  surveying  the  supposed  pass,  the  d 
pear  to  agree  suflBciently  with  some  on  the  ColuJ 
connexion-  In  descending  the  river,  we  met  witfl 
isrhich  bad  once  restrained  its  waters,  and  conoernt!] 
be  no  question*  The  first  was  externally  a  mei 
though  probably  with  a  rocky  foundation.  It  waj 
and  sloped  at  the  sides  like  the  lateral  terracesj 
was  the  second  ^  which  was  formed  against  a  proW 
In  both  cases  the  river  had  cut  merely  a  narrow  ch 
on  one  side,  leaving  the  rest  standing.  The  walli 
Methow  were  in  many  places  cut  and  smoothed  I 
water  at  a  height  of  seveniy-five  or  eighty^  feel  ab 
At  the  mouth  of  the  river  no  less  than  eightee^ 
above  another,  were  counted.  Small  moraines  ■ 
valley,  but  apparently  rather  the  result  of  violenf 
lateral  branches  than  of  ice.  The  valley  of  the 
richer  field  for  the  geologist  in  plu tonic  and  mctai 
any  other  portion  of  the  Territory  visited  by  tl^ 
richly  reward  a  careful  exploration*  Gneiss,  fl 
occur,  well  characterized  and  blended  with  eacln 
is  often  divided  by  jomts  so  as  almost  to  appei 
give  its  perpendicular  walls  the  semblance  of  at 
The  gneiss  is  found  both  horizontal  and  displaq 
trap.     Associated  with  these  are  also  serpentii 
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prophyry*  Almost  all  these  rocks  pass  by  ins. 
one  another,  and  their  relative  positions  are  exce 
Tliere  appears  to  be  a  very  great  resemblance  1 
of  this  part  of  the  Cascades  and  that  of  the  Shas 
scribed  by  Wilkes  in  his  memoir  on  Western  Ame 
The  rock  in  place  on  the  Columbia  between  1 
moulli  of  the  Okinakane  was  syenite,  varying  son: 
It  was  fret]iiently  intersected  with  laree  veins  of  fe 
from  Fort  Okanagan  to  the  forks  of  uie  Methow  1 
to  granite>  with  white  and  flesh-colored  feldspar, 
Columbia  at  Fort  Okanagan  seems  to  be  the  nord| 
the  east  side  of  the  river,  as  the  Pisquouse  is  o^ 
vailing  rocks  on  the  Okinakane  as  far  up  as  its  for 
gneiss  i  above  that  pomt,  granite  and  gneiss,  over] 
glomerale  containing  granitic  masses.  The  gneiss 
contact  with  this,  its  stratification  being  obscure  3 
At  the  foot  of  the  principal  lake,  porphyritic  rockfi 
On  the  west  branch  of  the  Okinakane  (the  Mil-B 
glomerate  formed  the  predominant  rock-  There  ^ 
cose  slate  in  place,  but  much  dislocatedp  Gold 
branches,  in  rather  larger  and  sharper  particles  thi 
of  the  valley  is  sandy,  and  in  some  places  covered 
rescence.  We  met  with  two  or  three  small  lake^, 
Were  impregnated  with  the  salt  incrustatioas  wl 
their  borders. 
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The  valley  of  the  Okinakane  presents  a  series  of  basins  divided  from 
one  another  by  projecting  points,  which  exhibit  marks  of  disruption. 
The  sides  are  terraced  as  on  the  other  streams,  some  of  the  tables 
rising  to  the  height  of  1,600  feet  above  Vancouver,  or  about  900  above 
the  river.  The  lower  of  the  existing  lakes  were  once  all  evidently 
connected  with  the  Upper  or  Great  lake,  and  have  been  separated  by 
the  alluvial  deposites  nlling  up  the  intermediate  tracts,  which  now  form 
reedy  marshes.  They  all  appeared  to  be  shallow,  except  in  channels 
in  the  centre.  In  returning  to  the  forks,  on  the  eastern  side  of  the  river, 
we  passed  through  one  of  the  coulees,  terminated  at  either  end  by 
terraces,  in  which  were  several  small  lakes  at  the  foot  of  the  precipi- 
tous bluffs,  in  situations  which  suggested  that  their  beds  had  been 
scooped  out  by  eddies  in  the  ancient  stream. 

The  width  of  the  Cascade  chain  at  the  latitude  of  the  forks  of  the 
Okinakane  is  jHobably  75  miles,  and  a  large  basin  would  seem  to  be 
enclosed  between  the  ranges  respectively  bordering  that  river  and 
Puget's  sound.  The  western  range  is  broken  and  craggy,  rising  in 
points  to  the  snow-line.  Mount  Baker  was  not  visible  uom  even  the 
highest  points  that  we  passed  over. 

Ascending  the  divide  between  the  Okinakane  and  the  waters  of  the 
small  river  emptying  into  the  Columbia  at  Fort  Colville,  the  terraces 
were  found  surrounding  an  upper  basin  at  the  summit.  The  height  of 
this  by  an  aneroid  barometer  was  2,647  feet  over  Fort  Vancouver,  and 
1,500  feet  above  the  lake.  This  divide  was  rolling,  covered  with 
bunch  grass  and  wooded  with  pine  and  larch,  with  a  few  cedars  and 
firs  intermixed.  Birch  and  poplars  were  noticed  in  the  valley.  The 
paper  birch  does  not  appear  to  grow  south  of  the  48th  parallel. 

Here  again  the  conglomerate  overlaid  syenite  and  gneiss;  and  follow- 
ing the  stream,  serpentine,  granite,  greenstone,  gneiss,  porphyritic  ser- 
pentine, quartz  rock,  crystauized  carbonate  of  hme  in  large  veins,  and 
talcose  slate,  were  found.  Approaching  the  Columbia,  gneiss  and 
stratified  quartz  prevaiL  This  last  forms  the  caflon  at  the  mouth  of 
the  stream,  and  a  vein  traversing  the  bed  of  the  Columbia  a  little  be- 
low it  causes  the  cascade  known  as  the  Kettle  falls.  The  soil  in  this 
valley  is  a  light  sandy  loam,  much  better  than  that  on  the  Okinakane. 

From  Fort  Colville  the  trail  towards  the  Spokane  river  rose  by  an- 
other high  terrace  to  a  valley,  through  which  a  small  stream  flows  into 
the  Columbia  at  the  &lls.  This  valley  is  flat  and  marshy,  and  evi- 
dently has  formed  another  lake  or  arm.  The  soil  is  clayey,  and  gene- 
rally of  good  Quality,  with  a  subsoil  of  gravel  and  roimd  stone.  A 
small  colony  ot  Hudson  Bay  Company's  servants  whose  terms  have 
expired  have  here  commenced  farming.  They  state  that  the  small 
grains  and  roots  thrive  well.  The  company  tormerly  raised  in  this 
neighborhood  sufficient  wheat  to  supply  all  their  northern  posts  with 
flour;  but  the  climate  is  cold,  and  the  winters  set  in  early.  On  the 
23d  October  the  thermometer  stood,  at  the  camp  of  the  expedition,  JO^ 
at  sunrise,  and  on  the  24th  snow  fell  to  the  depth  of  six  or  eight  inches. 

Quartz-ore  rock,  gneiss,  granite,  and  talcose  slate  occur  in  the  hills 
bordering  the  valley.  A  low  divide  separates  it  firom  the  Chemakane, 
which  runs  into  the  Spokane.    Approaching  the  latter  river,  basaltic 
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dykes  show  themselves  occasionally,  the  debris  of  which  forms  small 
pyramids.  The  hills  between  the  Chemakane  and  the  iorks  of  the  Spo- 
Kane  are  of  syenite,  decomposing  freely  on  exposure  to  the  air.  Soaii 
of  the  cipokane,  basalt  resumed  its  place  as  the  prevailing  rock,  fonmM 
the  high  table-land  known  as  the  Great  Plain  of  the  Spokanes  aDd 
Nez  Perces,  and  extending  to  the  Columbia  on  the  west  and  across 
the  Snake  river  to  the  south.  Near  the  Spokane,  however,  the  syenite 
occasionally  protrudes  through  it,  and  even  as  far  down  as  the  camp 
of  October  30th  and  dlst,  appears  on  the  borders  of  a  small  lakelyio? 
to  the  east  of  the  trail.  The  soil  of  these  plains  is  generally  thin  a^ 
sterile,  and  covered  with  oxyde  of  iron  from  the  decomposed  basalt; 
but  in  the  swales,  along  the  margin  of  the  small  streams,  it  is  a  rich, 
black  mould.  Bunch-grass  grows  plentifully  upon  them,  and  they 
afford  a  good  range  for  the  horses  of  the  Indian  tribes  to  which  thqr 
belong.  It  is,  however,  to  be  considered  that,  in  all  the  stock-ranges 
of  this  country,  the  scattered  growth  of  the  wild  grasses  renders  neces- 
sary a  large  comparativie  extent  of  country.  These  plains,  except  on 
the  northern  skirts,  are  destitute  of  timber,  and  are  swept  by  high  and 
piercing  winds.  Their  surface  is  generally  undulating,  with  occa- 
sional hills  rising  to  the  height  of  100  or  200  feet,  some  of  which  seem 
to  indicate,  in  their  tabular  summits,  the  former  existence  of  a  general 
covering  of  detritus  since  swept  away.  Lines  of  low  terraces  are 
also  observable  in  places.  Quite  a  number  of  small  lakes  are  scattered 
over  this  field,  many  of  which  appear  to  have  been  craters.  On  the 
*line  pursued  by  the  expedition,  a  series  of  these  continued  for  half  a 
day's  journey,  apparently  connected  by  a  crevasse.  They  were  d 
circular  shape,  and  surrounded  by  walls  of  basalt.  The  water  cod- 
tained  in  them  was  generally  saline  and  nauseous. 

Approaching  the  bnake  river  the  plain  becomes  more  broken,  though 
the  general  level  is  pursued,  and  the  beds  of  the  streams  deepen  as 
they  descend.  The  oasalt  exhibits  the  usual  diflferent  forms,  and  in 
structure  ranges  through  every  variety,  from  scoriaceous  to  compact 
In  the  cafions  of  the  Peluse  the  strata  were  often  curved,  the  individual 
columns  retaining  their  perpendicularity  to  the  base,  radiated 'from  a 
towards  it  according  to  circumstance.  The  lowest  stratum  in  several 
places  exhibited  the  same  separation  into  columns,  separated  by  hori- 
zontal clearage  into  plates  resembling  stratification,  as  those  previously 
mentioned  in  the  Atahnam  valley.  The  next  above  it  was  sometimes 
in  massive  blocks,  constituting  a  sort  of  compound  column,  while  the 
superior  ones  were  slender,  of  pentagonal  or  hexagonal  forms,  and  con- 
vex at  the  top.  Many  of  the  larger  blocks  separate  with  conchoidal 
faces.  We  noticed  on  these  plains  numerous  small  mounds  left  by 
the  water,  which  had  washed  away  the  surrounding  soil,  in  the  same 
manner  as  those  on  the  mound  prairies  near  Olympia.  The  descent 
of  the  Peluse  into  the  Snake  river  is  one  of  the  most  remarkable  scenes 
in  the  whole  of  this  region.  The  waters  have  hollowed  out  a  large 
basin,  in  the  midst  of  which  stand  pinnacles  and  needles  of  every  form 
and  size ;  while  black  and  broken  precipices  rise  in  fantastic  irregu- 
larfty  around  it  to  the  height  of  three  or  four  hundred  feet. 

The  country  south  of  the  lake,  from  opposite  the  mouth  of  the  Pe- 
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luse  to  the  head  of  the  Wallah- Wallah,  consists  of  high  rolling  hills, 
rising  to  ^bout  the  same  level  with  the  Spokane  plateau,  but  composed 
of  sand  resting  on  the  basalt,  which  shows  only  m  the  ravines.  They 
are  cut  with  ridges  and  spurs  hj  the  action  of  water,  are  destitute  of 
wood,  but  produce  bunch-grass  m  greater  abundance  than  the  northern 
plams.  Much  of  the  land  in  the  bottoms  upon  the  Wallah- Wallah  and 
lis  branches  is  covered  with  alkaline  eflBorescences,  but  there  are  tracts 
of  very  rich  soil.  Indian  com  can,  it  is  said,  be  considered  a  sure 
crop ;  melons,  tomatoes,  and  the  finer  vegetables  grow  well,  and  it  is 
beheved  that  wheat  would  thrive  on  the  hills;  but  the  country  is  better 
adapted  to  grazing  and  gardening  than  farming.  The  same  remarks 
will,  it  is  believed,  apply  to  the  heads  of  the  Umatilla  and  other 
streams  rising  in  the  Blue  mountains.  The  lower  part  of  the  Wallah- 
Wallah  valley  is  a  waste  of  sand  and  sage.  Large  boulders  of  granite 
are  found  in  the  banks  of  this  stream,  but  from  whence  transported, 
sufficient  is  not  yet  known  of  the  nearest  cascades  to  determine. 

The  caflon  of  the  Snake  river  extends  down  to  its  mouth.  The 
country  on  the  Columbia  from  thence  to  Wallah- Wallah  is  a  level 
plain  of  barren  sand.  Below  the  fort,  high  basaltic  bluffs  again  rise 
on  either  side,  affording  some  of  the  most  picturesque  scenery  upon  the 
river.  They  continue  ^^^  ^^ome  twenty  miles,  below  which  tney  are 
interrupted,  the  plain  ling  down  to  the  river  for  a  considerable 

distance.  Towards  Jc  )ays  river  (the  Mah-hagh^  the  bluffs  recom- 
mence, rising  two  or  f  7  ';  ^steps  and  surmounted  with  hills.  Thence 
approaching  the  Dalit  le  country  becomes  more  and  more  broken.- 
It  IS  noticeable  that  *  ^.^  ^  basalt  upon  the  Columbia,  particularly  in 
the  neighborhood  of^.^^zjDeschutes  river,  (Wan-waw-wi)  the  basaltic 
columns  often  converge  lit  the  top  without  the  horizontality  of  the  beds 
being  interrupted.  At  Willow  creek,  (the  Hockspe,)  the  artemisia  dis- 
appears, that  river  forming  its  western  boundary  to  the  south  of  the 
Columbia.  Below  the  Deschutes  the  hills  are  freckled  over  with 
mounds,  not  only  on  the  summits,  but  the  sides  also;  and  it  would  seem 
that  the  forest  once  extended  to  this  limit,  and  has  probably  been  driven 
back  by  fire.  These  mounds  differ  entirely  in  cnaracter  from  those 
mentioned  as  occurring  on  the  plains,  ana  from  those  crossing  the 
gravelly  prairies  near  the  head  of  Puget's  sound,  the  origin  of  which 
is  clearly  due  to  water.  • 

At  the  Dalles  the  basalt  is  overlaid  with  coarse  conglomerate,  chiefly 
formed  of  masses  of  porphyritic  rock  imbedded  in  sandstone.  This 
occasionally  stands  up  in  needles,  which  have  been  protected  from  the 
weather  by  boulder  caps.  The  hill-sides  would  seem  to  indicate  that 
the  barrier  at  the  entrance  of  the  river  into  the  mountains  was  suddenly 
broken,  and  the  superficial  ear<th  and  strata  swept  away.  Traces  of 
terraces  remain  on  the  north  side  of  this  entrance  at  a  considerable 
elevation.  The  basalt,  associated  occasionally  with  conglomerate, 
lines  the  river  to  within  twenty-five  or  thirty  miles  of  Fort  Van- 
couver. The  origin  of  the  cascades  has  already  been  referred  to. 
There  seems  to  be  no  question  that  a^  slide  from  the  mountains  on  the 
south  side  has  actually  taken  place,  and  that  the  water  has  thus  been 
backed  up  above  it.    No  evidence  exists  of  any  subsidence  of  the  low 
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alluvial  shores,  by  which  what  is  called  the  sunken  forest  has  been 
submerged,  but  that  ita  position  is  simply  due  to  this  rise  of  water. 
I  have  the  honor  to  be,  sir,  your  obedient  servant, 

GEORGE  GIBBS. 
Capt.  Gborgb  B.  McClbllan, 

Commanding  Western  Divisian  N.  P.  R.  R.  Expedition^  Sft. 


CORRESPONDENCE. 
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Olyb«>ia,  Washington  Territory, 
December  12,  1853. 

Dbar  Sir  :  I  find  it  of  great  consequence  to  the  survey  to  make 
certain  examinations  of  the  passes  in  the  Cascade  range  during  the 
winter— examinations  really  indispensable  to  a  reUable  preliminaiy 
report  the  present  session  of  Congress. 

If  you  and  your  party  are  not  altogether  too  much  exhausted  by 
your  protracted  labors,  I  wish  you  to  take  an  important  part  in  these 
examinations. 

There  are  two  passes  in  the  Cascade  range,  about  fifteen  and  thirty- 
five  miles,  respectively,  north  of  Mount  Rainier.  The  first  pass, 
called  the  Nahcness  Pass,  follows  along  the  Nahchess  tributary  of  the 
Yakima  river,  and  was  pursued  by  the  emigrants  the  present  year. 
The  second  or  northern  pass,  called  the  Snoqualme  Pass,  is  along 
the  main  Yakima  river,  and  up  a  broad  open  valley,  and  the  dividing 
ridge  is  only  three  thousand  five  hundred  feet  above  the  sea.  The 
Nahchess  Pass  is  five  thousand  feet  above  the  sea.  The  climate  in  the 
Puget's  Sound  district  is  of  extraordinary  mildness,  and  modifies  greatly 
the  climate  of  the  Cascade  passes.  The  Snoqualme  Pass,  I  am  per- 
fectly satisfied  from  the  information  I  have  received,  is  practicable  for 
pack-horses  every  montlj^  of  the  year,  excepting  that  m  very  severe 
winters  it  may  be  impassable  in  February. 

I  have  therefore  to  direct  that,  on  your  arrival  at  Wallah- Wallah,  you 
fit  yourself  out  to  continue  your  work  to  this  point  over  the  Cascade 
mountains  by  the  Snoqualme  Pass,  and  will,  for  this  duty,  purchase 
fresh  and  sound  animals,  furnish  yourself  with  at  least  thirty  days' 
provisioris,  secure  a  good,  reliable  Indian  guide,  and  start  with  the  de- 
termination to  push  yourself  through. 

I  have  left  in  charge  of  Mr.  Pembrum,  the  gentleman  in  charge  at 
Wallah- Wallah,  some  forty-five  animals ;  but  it  is  doubtful  whether  any 
of  them  will  be  equal  to  the  work.  By  conference  with  him,  with 
Bomford  and  Brook,  who  live  at  Whitman's  mission,  and  Pu-pu-mux- 
mux,  the  Wallah-Wallah  chief,  you  will  be  able  to  secure  good  animals. 
Do  not  take  one  in  trust,  however.  Have  each  one  thoroughly  tested, 
and  be  particular  in  the  price.     Take  some  days  to  fit  yourself  out  in 
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the  most  complete  manner.    You  will  need  some  axes  and  a  good  sup- 
ply of  matches. 

On  the  route  you  must  be  on  you  guard  not  to  be  misled  by  wrong 
information.  It  is  believed  here  that  the  priests  at  the  Yakima  mission, 
on  the  line  of  your  route,  are  in  the  habit  of  representing  the  country 
and  the  climate  in  the  worst  possible  light,  in  order  to  discourage  set- 
tlements ;  and  the  Indians,  you  well  know,  are  prone  to  story-telling. 

So  far  from  finding  the  route  exceedingly  difficult,  I  am  satisfied  it 
will  be  your  quickest  and  easiest  way  of  reaching  this  point. 

On  the  8lh  of  November  certain  Indians  came  into  Wallah- Wallah 
with  the  report  that  the  emigrants  were  obliged  to  abandon  their  wagons 
and  animals  in  consequence  of  snow  in  the  Nahchess  Pass,  and  that  the 
week  previous  two  Indians  turned  back,  the  snow  being  up  to  the  breasts 
of  their  horses  ;  whereas  the  emigrants  saw  no  snow  whatever  in  the 
pass,  and  none  fell  till  the  3d  of  November,  and  that  to  the  depth  of 
only  four  inches.  The  day  they  brought  in  that  report,  and  for  a  fort- 
night later,  it  is  not  probable  there  was  even  one  foot  of  snow  at  any 
point  ot  the  route. 

The  Yakima  Indians  on  your  route  are  civil  and  obliging,  and  their 
chiefs,  Tias,  Caroni-ach,  Ska-loo,  and  Ouhae,  are  very  friendly.  Pu- 
pu-mux-mux  will,  I  think,  be  of  great  assistance  to  you,  and  will  ac- 
company you,  I  have  no  doubt,  a  part  of  the  way.  His  influence  over 
the  Indians  is  very  great,  and  he  will  be  able  to  secure  good  guides, 
and  keep  down  false  reports.  Say  to  him  I  earnestly  desire  him  to 
accompany  you.  He  has  many  beef-cattle.  It  would  be  well  to  have 
driven  one  or  two  with  your  party,  to  the  farthest  point  they  can  reach ; 
then  kill  them,  pack  what  you  can,  and  ccLche  the  rest ;  you  have  some- 
thing to  eat  in  case  of  a  reverse.  Indians  should  be  got  to  drive  them. 
You  ought  to  have  one  or  two  Indians  for  herders.  Whilst  I  am  confi- 
dent you  will  go  through  without  difficulty,  I  wish  every  precaution 
taken  to  guard  against  reverses,  so  that  no  suflfering  shall  be  experienced 
by  yourself  or  any  member  of  your  party.  You  ought  to  have  snow-shoes. 

You  will,  however,  proceed  with  extreme  caution  and  make  arrange- 
ments at  the  last  Indian  village  for  a  depot  of  provisions,  to  fall  back 
upon  in  case  of  a  sudden  fall  of  snow,  compelling  you  to  pause  for  some 
days ;  or  in  case  you  be  satisfied  that  the  route  is  impassable,  and  that, 
contrary  to  my  confident  belief  and  expectation,  it  is  absolutely  neces- 
sary that  you  return  to  Wallah-Wallah.  Even  this  fact  will  be  of  great 
consequence,  and  will  show  there  are  greater  difficulties  to  be  encoun- 
tered than  we  now  look  forward  to.  Provisions  you  will  be  able  to 
get  of  Mr.  Pembrum ;  but  it  may  be  you  can  do  better  as  to  procuring 
beef  with  Bomford  and  Brook,  or  with  Pu-pu-mux-mux.  I  should 
prefer  that  you  get  all  you  can  of  Pu-pu-mux-mux. 

On  your  route  you  will  make  your  examinations  with  your  usual  care, 
noting  everything  of  importance  pertaining  both  to  rail  and  wagon 
roads,  and  if  your  barometer  is  not  broken,  continuing  your  barometric 
profile.  In  the  postscript  to  this  letter  I  will  give  the  principal  facts  as 
regards  the  western  slope  of  the  Cascades,  and  add  a  sketch. 

The  route  from  Wallah-Wallah  to  this  point  by  the  Columbia  and  the 
Cowlitz  rivers  is  a  long  and  somewhat  disagreeable  one.    Provisions 
33 


m'mm 


514 


H.  Doc.    129, 


and  animals  are  to  be  got  at  Wallnb- Wallah,  tl 
ven  Our  animak  at  Wallah* Wallah  are  in  cha 
at  the  Dalles  axe  in  charge  of  Sergeant  Marti 
Mr-  Swissler,  an  old  resident  well  known  there* 
to  the  Dalles,  but  somewhat  difficult  thence,  tho^ 
couver.  Thence  there  is  a  practicable  trail  to 
forage  being,  however,  required,  in  conseque 
grass.  Instead,  however,  of  going  all  the  wa^ 
down  the  Columbia  river  to  a  little  village  just  al 
the  west  bank  of  the  Cowlitz  river,  called  Monticel 
light  Indian  canoe,  (a  barge  or  batteau  should  noil 
of  the  yeor)  you  go  up  the  Cowlitz  about  thirty- 
landing.  Thence  there  is  a  good  road  to  this  plac 
about  sixty  miles-  From  Vancouver  to  MonticeUc 
five  to  forty-eight  miles.  Should  you  be  compell 
go  to  the  Dalles  by  land,  providecl  you  are  tiot^ 
animals ;  thence  to  Vancouver  by  the  Columbifl 
bably  eel  through  for  about  seven  dollars  per  m^ 
by  land;  unless,  again,  you  are  c^bIlged  to  purch 
herewith  a  note  directing  Mr.  Pembrura,  Sergeant  Jf 
let  to  deliver  up  such  animals  as  you  may  sele 
you  such  as  you  may  deliver  up,  giving  you  rec 
should  have  a  descriptive  list  ot  each  animal,  and 
ticable,  he  branded.  On  the  two  trails  from  W 
Dalles,  and  from  Columbia  barracks  to  this  poioi 
be  in  good  order  al  this  season  of  the  year ;  puck 
than  one  hundred  pounds,  and  at  least  half  a  bu 
of  corn,  should  be  taken  along  hr  each  animal. 
Very  truly,  yourSj 


A-  W.  TiNKHAM,  Esq. J  Fori  Wallah-WaUx 


\ 


^^^^^^^H                     N.  B. — The  enclosed  sketch  will  show  how  d 
^^^^^^^H                 connects  with  Sinahomish  river  and  Port  Gai'dne^ 
^^^^^^^1                 valley,  and  Elliott's  bay.     Alki  and  Seattle  preV 
^^^^^^^H                 ments.     It  is  probable  the  line  of  railroad  will  rnn 
^^^^^^^H                 ner  or  to  some  point  north,  as  Bellingham  bay.     I 
^^^^^^^H                  at  the  lalls  a  depot  of  provisions  and  two  or  tb 
^^^^^^^H                 send  up  a  party  into  the  pass  from  this  side,  whic 
^^^^^^^1                 you.     They  may  run  the  line  to  Bellingham  bs 
^^^^^^^1                 point  in  your  route.     Should  your  animals  be  a 
^^^^^^^H                  further  servicer  send  them  by  one  or  two  men  t^ 
^^^^^^^H                 canoes  imtl  go  down  the  river.     It  is  about  one  dl 
^^^^^^^1                 its  mouth,  and  a  day  and  a  half^  to  Olyrnpia. 
^^^^^^H                 strong  enough,  come  through  all  the  way  by  Jaj| 
^^^^^^^H                 how  railroads  and  wagon  roads  can  be  brought  9 
^^^^^^H                 Steilacoom,  including,  if  practicable,  a  Hne  to  EU 
^^^^^^^1                 is  said  to  be  impmcttcable.     1  will  send  (orage  M 
^^^^^^H                word  of  your  departure  from  Wallah- Wallah,  an 
^^^^^^H                forwarded  promptly,                                              ■ 

H.   Doc.  J29.  615 

Officb  Northern  P.  R.  R.  Ex.  and  Survey, 

Olympiay  Washington  Territory ^  December  30,  1863. 

Sir  :  I  have  the  honor  to  report  the  arrival  of  Lieutenant  Arnold, 
from  his  route  by  the  northern  trail  to  Colville,  and  thence  by  the  line 
of  the  Columbia  river  to  Wallah- Wallah,  and  acknowledge  his  energy 
and  promptitude  in  making,  at  this  late  state  of  the  season,  valuable 
contributions  to  our  knowledge  of  the  country  passed  over  by  him. 

Lieutenant  Arnold,  under  instructions  from  Lieutenant  Donelson, 
left  his  camp  at  the  crossing  of  Clark's  fork,  west  of  the  Pend  d'Oreille 
lake,  on  the  24th  of  October,  with  a  select  party  of  six  men,  an  Indian 
guide,  and  eighteen  animals,  and  reached  Colville  on  the  30th.  Here, 
in  pursuance  of  instructions  left  by  me,  he  ascended  the  Columbia  in 
canoes  and  found  the  mouth  of  Clark's  fork  about  two  miles  north  of 
the  49th  parallel,  and  thus  settled  a  disputed  question  of  geography. 
His  route  from  Colville  to  Wallah- Wallah  was  by  the  Grand  Coulee. 
The  following  extracts  from  his  reports  to  me,  of  this  date,  will  give  a 
general  view  of  his  route : 

"  In  accordance  with  youi  instructions,  I  ascended  the  Columbia  to  the 
49th  parallel,  which  was  found  to  cross  the  Columbia  about  two  miles 
south  of  its  confluence  with  Clark's  fork.  My  observations  in  connex- 
ion with  the  survey  of  this  portion  of  the  river  were  confined  to  a 
narrow  belt  of  country,  included  between  two  parallel  ridg«s  of  mount- 
ains, whose  general  directions  were  north  and  south.  This  belt  was 
level,  gradually  ascending  to  the  north,  well  wooded,  and,  even  at  this 
late  season,  covered  with  fine  grass;  the  soil  alluvial  and  sandy.  The 
mountain  ranges  are  a  continuation  of  those  seen  along  the  western 
bank  to  the  south,  to  the  east  presenting  one  uniform  unbroken  out- 
line, the  first  pass  being  at  Colville ;  the  current  of  the  river  rapid 
in  the  channel,  with  innumerable  eddies  and  whirlpools  along  its 
banks ;  its  bed  rocky.  Having  completed  the  survey  of  the  Columbia 
north  of  Colville,  I  lefl  the  latter  place  on  the  14th  of  November  and 
marched  along  the  east  bank  of  the  Columbia  for  six  days — distance, 
about  110  miles;  the  trail  over  a  level  and  wooded  country,  to  the 
Spokane  river,  and  from  the  latter  place  to  where  the  Columbia  makes 
the  great  bend  to  the  west,  and  from  here  to  the  mouth  of  the  Grand 
Coulee,  exceedingly  rough  and  dangerous ;  the  country  to  the  east  and 
south,  after  leaving  the  high  banks  of  the  river,  undulating.  At  this 
point,  110  miles  lirom  Colville,  I  proceeded  south  from  the  river,  and 
immediately  made  an  ascent  of  about  100  feet,  when  I  came  to  the 
Grand  Coulde.  This  mighty  avenue,  about  15  miles  to  the  south,  and 
3  to  6  in  width,  has  a  gradual  ascent  to  the  south.     Its  sides  are  one 

Grpendicular  mass  of  molten  rock,  about  800  feet  in  height,  and  on  a 
^el  with  the  grand  plain  of  the  Spokane.  With  the  exception  of  a  few 
trees,  seen  in  this  coulee,  there  is  no  timber  between  this  coulee  and  the  . 
Columbia.  After  marching  30  miles,  I  entered  the  most  southern 
and  second  coulee  in  size.  Its  general  appearance  was  lik«  the  former, 
and  it  was  about  6  miles  in  length,  with  a  more  westerly  direction.  The 
country  between  these  coulees  generally  level,  with  the  exception  o( 
innumerable  smaller  ones,  like  those  already  mentioned.  From  the 
southernmost  coulee  to  the  Columbia  the  country  is  level^\A^^\A^«  'Vc^ 
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short,  the  section  of  country  included  between  the  Columbia  to  the 
north  and  west,  the  headwaters  of  Pelase  and  Spokane  to  the  east, 
and  Snake  river  to  the  south,  is  one  grand  plain  ;  which,  near  the  Co- 
lumbia, is  divided  into  innumerable  chasms,  called  coulees,  running  m 
all  directions,  and  owing  their  origin  to  one  general  cause.  From  this 
point  to  the  Columbia  the  country  is  one  grand  level,  gradually  de- 
^,  l-  scending  to  the  south.     My  trail  struck  the  Columbia  about  10  miles 

I  i  Jl  north  of  the  Yakima.     The  distance  from  the  great  bend  of  the  Colum- 

bia to  the  west,  to  the  latter  point,  is  about  130  miles.     The  country 
from  this  point  of  the  Columbia  is  level,  my  route  being  along  the  east 
I  !  I  M  bank,  crossing  Snake  river  about  a  quarter  of  a  mile  from  its  mouth; 

distance  34  miles.     The  distances  given  above  are  mere  approxima- 
tions, which  will  be  corrected  when  the  data  is  completed." 

Captain  McClellan,  on  the  28th  instant,  left  Steilacoom  with  a  small 
party  in  canoes  to  explore  the  shores  of  the  sound,  with  reference  to  the 
railroad  depot,  and  to  ascend  the  Snohomish  river  and  its  tributary,  the 
Snogualamuke  river,  to  the  Snoqualme  falls.     From  this  point,  with 
„  I  n  Indian  horses  procured  in  the  neighborhood,  he  will  go  to  the  Sdo- 

i j  I  > H  qualme  Pass;   or,  if  the  snow  renders  the  route  impracticable,  oo 

^^    i     ■■  snow-shoes,  and  thence  take  the  railroad  down  to  the  sound.   Previous  to 

his  return  to  this  point  he  will  endeavor  to  make  an  examination  of  the 
work  done  on  the  military  road. 
1^     y  I  am,  sir,  very  respectfully,  your  obedient  servant, 

ISAAC  I.  STEVENS, 
Governor  of  fVashington  TerrUory. 
Hon.  Jefferson  Davis, 

Secretary  of  fVar,  Washington  Cify. 


I 
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Office  Northern  P.  R.  R.  Ex.  and  Surtet, 

Olympia,  fVashington  Territory,  January  31,  1854. 
Sir  :  I  have  the  honor  to  report  thai,  as  announced  to  you  in  my 
letter  dated  December  19,  Captain  McClellan  left  Olympia  on  the  23d 
December  in  a  canoe,  arriving  at  Steilacoom  that  evening.     He  re- 
ceived verbal  instructions  to  carry  down  the  lines  from  the  Snoqualme 
Pass  to  the  several  good  harbors  of  the  sound,  going  as  far  northward 
as  Bellingham  bay,  and  to  examine  the  several  ports  of  the  same  to 
determine  the  proper  terminus  of  the  railroad.     The  duty  of  collecting 
information  as  to  a  wagon  road  along  the  shores  of  the  sound  from 
Steilacoom  to  Bellingham  bay,  was  also  assigned  to  him.     Unable  to 
procure  horses  or  guides  at  Steilacoom,  he  determined  to  take  canoes 
to  go  by  the  Sinahomish  and  Snoqualme  rivers  to  the  Snoqualme  falls, 
and  thence  to  ascend  to  the  Snoqualme  Pass  on  foot.     It  was  unfortu- 
nate that  about  this  time  very  severe  weather  set  in,  the  thermometer 
ranging  much  lower  than  at  any  time  last  winter,  which  was  one  of  un- 
usual severity.     In  consequence  of  this,  and  finding  considerable  snow 
upon  the  ground,  increasing  rapidly  as  they  continued  on.  Captain 
McClellan,  with  his  party,  after  going  seven  miles  beyond  the  falls 
deemed  it  impiudeut  lo  gp  further,  and  thence  returned.    Captain 
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McClellan  was  able,  however,  to  add  much  to  our  previous  knowledge 
of  the  country,  and  we  know  from  his  examinations  that  the  route  is 
somewhat  more  difficult  than  has  been  previously  reported.  A  rail- 
road line  can  still  be  brought  down,  with  grades  approaching  the  pass 
from  the  east  not  exceeding  fifteen  or  twenty  feet  to  the  mile,  and  with 
grades  descending  to  the  sound  not  exceeding  sixty  feet  to  the  mile,  but 
at  the  cost  of  an  expensive  tunnel.  Captain  McClellan  has  prepareda 
brief  report  of  his  operations,  written  hastily  as  merely  a  memorandum, 
which  is  extremely  interesting.     The  enclosed  is  a  copy  of  the  same. 

Further  examinations  are  still  requisite  before  a  comparison  can  b<5 
made  Between  this  line  and  that  of  the  Columbia  and  Cowlitz  rivers. 

While  Captain  McClellan  was  making  these  examinations,  I  took  a 
trip  by  sailing-vessel  down  the  sound,  continuing  as  far  as  Vancouver's 
island,  my  objects  being  to  take  a  census  of  the  Indian  tribes  in  that 
vicinity,  and  to  acquaint  myself  with  the  harbors  of  the  sound  with 
reference  to  the  termination  of  the  railroad  line.  I  was  agreeably  im- 
pressed with  Elliott's  bay,  on  which  are  the  flourishing  towns  of  Seattle 
and  Alki,  and  I  agree  entirely  with  Captain  McClellan,  in  the  opinion 
that  it  is  the  best  harbor  of  the  sound,  and  unless  the  approach  to  it 
from  the  pass  should,  on  a  more  minute  examination,  prove  less  favor- 
able than  to  some  other  point,  and  which  is  hardly  to  be  expected,  that 
it  is  the  proper  terminus  of  the  railroad.  During  my  stay  at  Seattle, 
two  sailing-vessels  arrived  directly  from  San  Francisco,  only  six  days 
from  that  port.  A  more  complete  report  will  be  forwarded  as  soon  as 
the  proper  data  can  be  obtained. 

I  nave  now  the  honor  to  report  that  an  express  messenger  reached 
this  place  this  morning,  bearing  despatches  from  Mr.  Tinkham,  dated 
Wallah-Wallah,  January  2,  1854,  stating  that,  in  accordance  with  my 
instructions,  he  had  fitted  out  his  party  for  the  crossing  of  the  Cascade 
mountains  to  this  point,  through  the  Snoqualme  Pass.  He  was  to  leave 
on  the  3d  of  January,  and  has  consequently  been  out  now  twenty-eight 
days,  and  may  daily  be  expected  to  reach  us.  Mr.  Tinkham  had  had 
an  adventurous  trip  since  our  separation  in  the  St.  Mary's  valley. 
Leaving  us  at  that  point,  he  crossed  the  Rocky  mountains  through  the 
Marias  Pass,  between  October  7th  and  28th.  He  found  that  this  line 
involved  a  tunnel  of  two  miles,  and  high  grades  for  a  railroad,  and  for  a 
wagon  road  he  deems  it  impracticable.  He  encountered  no  snow  ot 
consequence,  and  after  a  short  stay  at  Fort  Benton,  where  he  found 
everything  pertaining  to  the  post  established  at  that  point  in  charge  of 
James  Doty,  esq.,  in  excellent  condition,  he  recrossed  the  mountains  for 
the  third  time  within  six  weeks,  taking  a  new  trail,  intermediate  be- 
tween the  Hell  Gate  -and  Blackfoot  passes,  the  ones  taken  respectively 
by  Lieutenant  MuUan  and  the  main  train.  This  pass  he  found  entirely 
practicable  for  wagons  even  at  this  moment.  The  dividing  ridge  is  a 
mere  hill,  its  summit  but  six  thousand  feet  (6,000)  above  the  level  of 
the  sea,  and  so  easy  of  ascent  that  in  ascending  to  the  summit  they 
were  enabled  to  keep  a  trot,  though  the  road  was  slippery  in  conse- 
quence of  a  large  camp  of  Pend  d'Oreille  Indians  having  preceded 
them.  A  portion  of  this  band  they  passed  in  the  ascent,  and  afterwards 
accompanied  them  through  the  entire  pass.  They  were  returning  from 
the  buffalo  hunt,  and  heavily  laden  with  meat.     A  copy  of  Mr*  T\sst- 
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ham's  report,  which  was  written  rather  hastily" 
herewith  enclosed  ;  and  I  beg  leave  to  call  your  m 
ordinary  energy  he  has  shown,  uot  only  in  his  cros 
mountains,  but  when,  on  ihe  southern  Nez  Pera 
Mary's  and  Wallah-Wallah,  he  afterwards  eneoui 
which  compelled  him  10  eend  his  animals  bac| 
travel  on  snow-shoes,  each  man  with  a  pack 
pounds  on  his  back.  They  thus  made  ihe  entirej 
llotJt  mountains  in  fifteen  da}^^,  and  then,  issuing 
they  ff>und  but  lilile  snow,  and  at  the  house  o^ 
which  lay  in  their  route  they  were  enabled  tC 
which  they  proceeded  to  Wallah- Wallah.  On  his 
as  I  have  before  mentioned,  is  anticipated  at  any  fl 
completed  a  most  hazardous  and  adventurous  m 
highest  praise.  At  Wallah- WuUah  Mr.  Tin  khan 
tions  to  pursue  the  route  through  the  Snoqualm© 
these  instructions  are  enclosed  herewith,  fl 

^fn  Tinkham  brought  a  report  trotn  Mr,  Doq 
finely  upon  the  field  before  him.  Lieutenant  Gro^ 
from  his  survey  of  the  Missouri  between  the  Falls 
Fort  Union.  From  Mn  T  ink  ham's  good  saccess  ii 
snows  in  the  Biiter  Root  mountains,  I  am  relieved 
1  might  have  emertJiined  as  to  the  success  of  Lieu 
will  set  out  fully  equipped  for  his  adventarous  jou 

Mr.  Tinkljam  also  bmught  reports  from  Lieute 
copy  of  a  report  of  a  reconnoissance  made  by  hi 
of  the  Jefferson's  fork  of  the  Missouri  is  hercwitl 
time  of  Mr-  Tinkham's  leaving  the  valley,  he  had 
camp,  fourteen  miles  from  Fort  Owen,  up  the  St.  I 
was  employing  his  men  in  the  erection  of  four  lo]a 
of  which  will  not  exceed  twenty-five  dollars  ($26) 
a  tions  are  resumed  next  season,  these  houses  will 
provisions,  or  otherwise  will  bo  available  as 
dian  agent  to  be  appointed  in  that  valley. 

Lieutenant  MuUan  reports  that  the  Blackfee 
their  pmmises  of  peace  out  faithlessly?  and  I 
gest,  that  I  have  strongly  recommended  to  the 
appropriation  for  a  general  Indian  council  at  For 
coming  season,  and  that  I  have  set  forth  the  ni 
force  being  present,  I  would  sirotigly  recommen< 
ment  the  establishment  of  a  military  pi*st  at  or  nei 
protection  of  emigrants,  to  whom,  I  think,  a  route 
will  compete  favorably  with  that  through  the  Sou 
the  Missouri  river  with  their  effects,  which  has  ** 
galile  for  steamers  to  the  mouth  of  Milk  river, 
ibund  navigable  to  the  Falls  oJ  the  Missouri  bj 
survey,  and  having  their  cattle  driven  along  tf 
bank,  they  will  from  Fort  Benton,  and  even  froj 
river,  find  fair  wagon-roads  to  the  St.  Mary's  vallej 
takes  this  communication  1  shall  forward  a  rep 
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from  which  it  will  be  seen  that  but  little  labor  is  required  to  open  a 
tolerably  good  road  through  to  Wallah-Wallah. 

Very  respectfully,  sir,  your  most  obedient  servant, 

ISAAC  I.  STEVENS, 
Governor  Washington  Territory,  in  command  of  Exploration. 
Hon.  Jeff.  Davis, 

Secretary  of  War^  Washington. 

P.  S. — Within  six  hours  of  writing  the  above,  Mr.  Tinkham  reached 
Olympia  from  the  Snoqualme  Pass,  and  bringing  informalion  of  the  most 
important  character;  the  snow  deposited  in  layers  of  one  or  two  feet,  but 
six  or  seven  feet  deep  for  some  six  miles,  and  one  and  a  half  foot  or  more 
for  only  about  forty-five  additional  miles,  and  undisturbed  by  wind,  and 
offering  not  the  slightest  obstruction  to  the  passage  of  trains.  The  grades 
good  to  Seattle,  with  a  tunnel  of  considerable  length.  I  herewith  enclose 
a  copy  of  Mr.  Tinkham'«  report,  and  cannot  too  much  commend  the  en- 
ergy and  judgment  which  he  has  shown  in  crosssing,  in  mid-winter,  the 
Cascade  range,  and  actually  bringing  to  the  sound  the  route  of  the 
Snoqualme  Pass,  and  thus  accomplishing  what  had  not  been  done  by 
the  previous  labors  of  the  expedition. 


Olympia,  Washington  Territory,  January  31,  1854. 

Sir  :  In  compliance  with  your  instructions  of  this  date,  I  have  the 
honor  to  submit  the  following  memoranda  of  my  late  trip  to  the  vicin- 
ity of  the  Snoqualme  falls. 

December  23. — Left  Olympia  in  a  canoe,  manned  by  three  Indians,,, 
for  Steilacoom.  The  party  consisted  of  Mr.  J.  F.  Minter,  Mr.  Bigsby, 
and  three  men — ^Roche,  Nicholls,  and  Lisette.  Reached  Steilacoom 
shortly  after  dark.  As  my  original  intention  was  to  take  horses  at  Steila- 
coom for  the  Snoqualme  falls,  and  thence  proceed  as  far  as  practicable 
on  snow-shoes,  in  the  mean  time  sending  a  canoe  to  meet  me  with  pro- 
visions at  the  falls,  I  spent  five  days  at  Steilacoom  in  endeavoring  to 
procure  animals  and  guides.  The  few  Indians  who  knew  the  trail  were 
not  to  be  induced  to  go — representing  that  the  streams  could  not  be 
crossed,  &c.,  &c.  I  also  found  that  still  further  delay  would  be  neces- 
sary to  procure  the  requisite  animals,  and  that  there  was  no  certainty  of 
their  being  ultimately  procured.  I  therefore  changed  my  plan,  and  deter- 
mined to  go  by  water  to  the  falls,  and  proceed  as  far  as  possible  on  foot. 

On  the  29th  I  left  Steilacoom,  late  m  the  afternoon,  with  two  canoes, 
reaching  the  mouth  of  the  Sinahomish  late  on  the  first  of  January.  This 
river  empties  into  Port  Gardner,  directly  opposite  Gedney  island.  At 
its  mouth  are  extensive  sand-flats,  quite  thickly  covered  with  large  trees 
that  have  probably  been  swept  down  the  river  in  high  water.  The 
harbor  between  the  flats  and  Point  Elliott,  although  a  very  fair  one,  is 
by  no  means  suitable  for  the  terminus  of  a  great  railroad. 

Being  greatly  retarded  by  high  water,  we  did  not  reach  the  vicinity 
of  the  (alls  until  January  7,  where  we  encamped  about  three-quarters 
of  a  mile  below  the  falls,  having  occupied  six  days  in  makia^  ^  dNs.- 
tance  of  some  fifty-two  miles. 
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Thus  far  the  weather  had  been  intensely  cold,  but  on  the  7th  it  mod- 
erated somewhat;  and  on  the  morning  of  the  8th  I  started  on  foot  with 
Messrs.  Minter  and  Bigsby,  and  Lisette,  to  reach  a  prairie  said  to  be 
above  the  falls,  and  endeavor  to  verify,  by  actual  observation,  the  In- 
dian statements  as  to  the  depth  of  the  snow,  &c. 

The  trail  passed  for  about  three  miles  on  the  north  side  of  the  river, 
was  very  hilly  and  much  obstructed  by  brushwood  and  snow.  We 
then  crossed  the  river  m  a  small  canoe,  and  found  ourselves  at  the  edge 
of  the  prairie ;  walking  on  about  two  miles,  we  reached  the  bivouac  of 
the  Indian  horse-guard.  Before  arriving  at  the  falls,  I  had  met  quiie 
a  number  of  Snoqualme  Indians  (among  them  the  chief,  Pat  CaneiD,) 
and  some  Yakimas,  spending  the  winter  on  this  side  of  the  mountains. 
I  uniformly  made  inquiries  ofthem  in  relation  to  the  mountains,  snow,&c., 
and  endeavored  to  procure  guides.  One  Yakima  gave  a  reluctant  con- 
sent to  accompany  me  as  far  towards  the  pass  as  it  was  possible  to  go, 
but  the  next  morning  he  flatly  refused  to  go,  saying  that  he  would  surely 
lose  his  lite  in  the  attempt.  The  statement  of  all  these  Indians,  given  at 
different  times  and  places,  was  uniformly  the  same,  and  to  this  eflect: 

That  on  the  prairie  we  could  find  little  or  no  snow;  that  as  we  left 
the  prairie  we  could  find  the  snow  gradually  increase  in  depth  until,  at 
the  falls  of  the  Nooksai-Nooksai,  (at  the  head  of  which  valley  is  the 
pass  improperly  called  the  Snoqualme  Pass,)  it  would  be  about  to  the 
arm-pits,  and  thence  towards  the  summit  gradually  increase  to  the 
depth  of  some  25  feet;  in  addition  that  it  is  so  light  and  dry  as  to  make 
the  use  of  snow-shoes  impracticable ;  but  that  at  the  expiration  ot 
"  two  moons  and  a  halP'  (about  the  end  of  March,)  the  snow  would 
pack  down  and  harden  so  that  either  horses  or  snow-shoes  might  be 
wsed. 

I  found  the  prairie  to  be  about  as  represented — ^in  places  bare,  but  in 
others  with  three  or  four  inches  of  snow.  Leaving  my  companions  at  the 
Indian  bivouac  to  make  the  best  preparations  they  could  for  passing  the 
night,  (for  we  had  neither  tent,  blanket,  nor  overcoat,)  I  went  forward 
on  the  trail  with  two  Indians. 

As  soon  as  we  left  the  prairie  the  ground  became  entirely  civered 
with  snow;  it  soon  became  a  foot  deep  in  the  shallowest  spots,  and  was 
constantly  increasing.  All  signs  of  a  trail  were  obliterated — the  under- 
brush very  thick  and  loaded  with  snow — the  snow  unfit  for  snow-shoes, 
according  to  the  Indians.  I  now  turned  back  to  our  bivouac,  and  there 
awaited  the  arrival  of  an  Indian  who  was  out  hunting,  and  who  was 
said  to  possess  much  information  about  the  country. 

He  soon  arrived,  and  proved  to  be  a  very  intelligent  Yakima,  whom 
I  had  seen  on  the  other  side  of  the  mountains  in  the  summer.  He  had 
been  hunting  in  the  direction  I  wished  to  go,  and  stated  that  the  snow 
soon  increased  to  "waist-deep"  long  before  reaching  the  Nooksai- 
Nooksai,  and  that  it  was  positively  impracticable  to  use  snow-shoes. 
He  also  said  that  the  Indians  did  not  pretend  to  cross  the  mountains  at 
this  season,  but  waited  until  about  the  end  of  March,  and  then  took 
their  horses  over. 

Next  morning,  after  again  questioning  this  Indian,  I  reluctantly  de- 
termined to  TeV.utxv,\3e\x\^foTc^d  Vi  iKe  conclusion  that  if  the  attempts 
reach  vhe  pasa  were  tio\.  t^^JJi:^  va\Yc^^'^^R•^^^^^  '^'^'3^  at  least  inexpe- 
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dient  under  all  the  circumstances  in  which  I  was  placed.  On  the  10th 
I  started  down  the  river,  and  on  the  evening  of  the  11th  camped  near 
the  mouth.  The  prairie  above  the  falls  is  about  two  and  a  half  miles 
in  length,  by  some  three-quarters  of  a  mile  in  width.  The  soil  is  of 
black  loam  and  is  very  rich;  in  summer  it  is  covered  with  grass  and 
fern.  There  were  about  eighteen  Yakima  horses  there  at  the  time  of 
our  visit,  all  in  very  poor  condition;  several  died  this  winter,  and  prob- 
ably more  will  meet  the  same  fate  before  spring.  I  estimated  the 
height  of  the  falls  to  be  130  to  150  feet;  they  are  very  beautiful. 

The  Sinahomish  forks  about  eighteen  miles  from  its  mouth;  the  north 
fork  is  called  the  Skywhamish,  and  the  south  fork  the  Snoqualme.  The 
general  course  from  the  mouth  of  the  Sinahomish  to  the  falls  of  the  Sno- 
qualme is  S.  17°  E.  There  are  also  falls  on  the  Skywhamish,  the  Nook- 
sad-Nooksai,  (that  branch  of  the  D'Wamish  which  heads  in  the  pass,) 
the  SteiJaghaumish,  the  Seatchel,  &c.  Above  the  falls  of  the  Nooksai- 
Nooksai  is  a  large  lake. 

With  xhe  exception  of  one  small  prairie,  (now  cultivated  by  the  In- 
dians,) about  ten  miles  below  the  falls,  the  bottom  of  the  Sinahbmish  and 
Snoqualme  is  very  indifferent,  generally  consisting  of  pure  sand,  covered 
with  one  or  two  inches  of  soil.  The  section  of  the  bluffs  is  of  sand, 
clay  and  gravel,  occasionally  argillaceous  rock,  stratified  and  unstrati- 
fied.  The  timber  is  generally  poor — a  great  deal  of  cotton-wood,  indif- 
ferent cedar,  and  fir ;  maple  and  alder  are  also  met  with.  In  some 
places  there  are  small  tracts  of  good  fir  and  cedar. 

There  is  said  to  be  some  good  land  on  the  Skywhamish  a  few  miles 
above  its  junction  with  the  Snoqualme.  The  Skywhamish  is  rather  the 
larger  of  the  two.  Near  the  mouth  of  the  Sinahomish  are  extensive 
cranberry  swamps.  The  bottoms  are  usually  wide,  flat,  and  subject 
to  overflow;  occasionally,  ridges  border  the  stream.  There  is  a  fool- 
trail  from  a  point  on  the  Snoqualme,  about  eight  miles  below  the  falls, 
to  the  large  lake  behind  Seattle ;  one  day  from  the  Snogualme  to  the 
lake — one  more  to  Seattle,  in  a  canoe. 

If  there  is  any  coal  in  the  valley  of  the  Sinahomish  it  will  be  found 
some  little  distance  back,  in  a  bluff  about  twelve  miles  above  the 
mouth.  The  river  would  be  easily  navigable  for  small  steamers  to  this 
point,  in  low  water. 

From  the  mouth  of  the  Sinahomish  I  went,  via  Port  Susan  and  the 
canoe  channel,  to  the  head  (north  extremity)  of  Macdonough's  island, 
intending  to  proceed  to  Bellingham  bay.  We  encamped  on  the  island 
the  night  of  the  12th. 

During  that  night  six  inches  of  snow  fell,  and  a  violent  gale  arose, 
so  that  on  the  next  day  we  were  unable  to  proceed.  On  the  next  day, 
(14th,)  the  wind  still  continuing  dead  ahead,  and  very  violent,  I  turned 
back,  taking  the  Saratoga  passage,  and  encamped  that  night  on  Gedney 
island,  where  there  is  an  excellent  spring. 

On  the  15th  camped  on  the  small  lake  which  connects  with  the  salt 
water,  about  five  miles  to  the  north  of  Seattle. 

On  the  16th  reached  Seattle;  the  floating  ice  gave  us  much  trouble. 
On  the  morning  of  the  17th  abandoned  the  idea  of  going  up  the  D'Wa- 
mish,  the  ice  being  so  thick  and  abundant  as  to  close  the  passage. 

Reached  Steilacoom,  in  a  heavy  gale,  on  iVie  IfexXx* 
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The  result  of  my  examination  as  to  harbors  is,  that  of  alj  the  harbors 
between  the  north  end  ot  Whidby's  island  and  Olympia,  that  of  Sealde 
is  by  far  the  best,  being  well  protected  against  the  wind,  having  thirty 
fathoms  of  water,  a  most  excellent  holding-ground,  being  easily  ap- 

{iroached  from  the  Straits  of  Fuca,  and  having  a  good  back  countiy. 
t  is  therefore,  in  my  opinion,  the  proper  terminus  for  any  railroad  ex- 
tending to  the  waters  commonly  known  as  Puget's  sound. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

GEO.  B.  McCLELLAN, 
Lieut.  Engineers  and  BvU  Capt.  V.  S.  A. 
His  Excellency  1. 1.  Stevens, 

Chief  of  the  Northern  Pacific  Railtvay  Survey. 

The  majority  of  Snoqualme  Indians  are  now  at  Seattle,  Alki,  and 
Steilacoom.  There  are  now  but  seven  of  their  houses  near  the  Ms, 
and  some  four  Yakima  houses. 

I  should  have  stated  that  the  barometer  taken  with  us  was  entirely 
unfit  for  use. 

From  the  point  above  the  Snoqualme  falls  where  we  turned  back, 
we  obtained  a  good  view  of  the  country  towards  the  pass. 


.^-i 
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iFoBT  Wallah- Wallah, 

January  2,  1854. 

Dear  Sia :  Your  express  reached  me  very  opportunely.  I  arrived 
here  Friday  evening,  December  30,  and  Mcintosh  came  in  the  next 
day.  Acting  under  instructions  delivered  in  St.  Mary's  valley,  I  had 
already  made  my  preparations,  and  two  days  later  I  should  probably 
have  been  again  moving  westward.  I  should,  however,  as  formerly 
directed,  have  taken  the  route  pursued  by  the  emigrants,  and  crossed 
the  Cascade  range  by  the  Nahchess  Pass. 

A  brief  note  about  my  movements  since  leaving  you  in  St.  Mary's 
valley.  Winding  along  the  hills  edging  upon  the  western  border  of 
Flathead  lake,  and  tracing  first  the  main  stream  of  Clark's  fork,  and 
then  its  northeastern  fork  till  this  stream  ran  out,  we  attained  the  sum- 
mit of  Marias  Pass  on  the  20th  of  October,  without  snow,  but  with  the 
snow  flying  in  the  air  as  we  crossed.  Camping  in  the  valley,  immedi- 
ately under  the  mountains,  on  the  eastern  side,  that  night  it  commenced 
snowing,  and  fi-om  that  time  until  we  made  our  third  passage  of  the 
Rocky  mountains  the  weather  was  generally  cold  and  snowy. 

The  pass  I  find  to  be  impracticable  as  a  wagon  route,  and  available 
for  a  railroad  only  with  high  grades,  for  about  twenty-five  miles,  and 
with  a  tunnel  of  at  least  two  miles  in  length,  the  mountain  work  being 
also  generally  rock  cutting.  The  height  of  the  pass  is  about  7,500  leet. 
The  long  approach  to  the  summit  led  me  to  hope  for  a  better  result 
Descending  on  the  etistem  slopes  the  next  day  after  the  passage,  we 
attained  the  prairies  soon  after  noon,  while  our  time  from  Flathead  lake 
to  the  summit  was  about  a  week.  On  the  plains  the  temperature  was 
quite  low  during  \i\e  >weeVL\!fta.\.^fe^^te  getting  to  Fort  Benton,  mod- 
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crating  as  we  approached  the  Missouri,  but  for  the  most  of  the  time 
rating  in  the  morning  as  low  as  3^  to  5^  above  zero  Fahrenheit. 

Two  mules  were  left  on  the  plains  before  we  could  get  to  the  fort. 
At  the  fort  there  was  no  snow.  We  arrived  there  on  the  28th  day  of 
October,  having  had  a  longer  trip  than  was  anticipated,  with  animals  a 
good  deal  tired  and  out  of  provisions.  The  Pegan  boy,  acting  as  guide 
to  Lander,  was  left  at  the  fort.  I  found  Mr.  Doty  almost  destitute  of 
serviceable  animals,  having  just  despatched  the  best  of  his  stock  to  Lt. 
Grover.  Some  dozen  or  thirteen  animals,  including  three  government 
animals,  had  also  just  been  stolen  by  the  Indians,  so  that  from  Mr.  Doty 
I  was  unable  to  obtain  more  than  five  animals  which  proved  of  use  to 
me.  Of  the  stolen  animals  I  learned  more  subsequently,  which  will  be 
referred  to  in  my  report. 

The  last  day  of  October  we  crossed  the  Missouri  just  below  the  fort, 
and  the  day  being  well  spent,  encamped  soon  after  on  a  small  tributary, 
just  hid  from  the  main  river  by  the  high  banks  rising  on  either  side  of 
the  river  in  that  vicinity.  That  night  it  conmienced  snowing  again, 
and  so  continued  during  a  great  portion  of  the  time,  until  we  were  on 
the  western  side  of  the  mountains.  The  passage  of  the  mountains  was 
made  by  the  trail  used  by  the  Flatheads  in  going  to  and  from  the  buf- 
falo ground,  lies  between  Cadot's  Pass  and  the  pass  traversed  by  Lieu- 
tenant MuUan,  and  descends  into  the  plains  by  Hellgate  fork,  inter- 
secting Lieutenant  MuUan's  route  some  two  or  three  days  after  passing 
the  summit.  This  is  the  trail  almost  always  used  by  the  Flatheads; 
and  knowing  no  such  stream  as  Jefferson's  fork,  our  guide  supposed, 
and  probably  will  always  suppose,  that,  as  directed  by  you,  he  carried 
us  through  the  great  Flathead  trail  at  the  head  of  Jefferson's  fork,  this 
being  the  principal  trail  used  in  the  buffalo  hunt. 

Did  I  care  to  undeceive  him,  it  would  have  been  too  late  when  I 
became  convinced  that  what  I  had  already  supposed  was  true.  I 
however  gave  no  preference  to  the  examination  of^the  pass  on  the  head 
of  Jefferson's  fork,  especially  as  my  instructions  left  me  free  to  the 
action  of  my  judgment,  and  the  cold  and  snow  were  urging  us  for- 
ward to  as  speedy  transit  of  the  mountains  as  was  possible.  November 
the  10th  we  made  our  third  passage  of  the  mountains,  crossing  in  com- 
pany with  a  large  party  of  Pend  d'Oreilles,  and  fi"om  this  time  forward  our 
usually  lonely  march  was  enlivened  constantly  with  the  presence  of 
Indians — Pend  d'Oreilles,  Flatheads,  and  a  few  Nez  Perces — moving 
forward  in  common  with  us,  and  with  their  multitude  of  animals  always 
in  sight,  stretching  along  the  trail  for  miles.  The  Indians  were  loaded 
down  with  meat,  and  among  the  multitude  of  horses  one  could  scarcely 
detect  a  single  animal  free  from  pack  or  rider.  Travelling  somewhat 
faster  than  the  Indians,  each  day  would  bring  us  among  a  new  set,  who, 
crossing  the  mountains  before  us,  were  pretty  well  down  the  valley 
when  we  were  on  the  summit.  The  height  of  the  pass  is  about  6,000 
feet  above  the  sea,  the  dividing  ridge  being  a  mere  nill,  of  not  over  half 
the  height  of  that  at  Cadot's  Pass ;  sloping  off  gently  on^  the  western 
side,  and  rising,  not  abruptly,  on  the  eastern  side.  It  may  perhaps 
give  a  better  idea  of  this  ascent  to  notice  our  passage  up  it.  The  In- 
dians got  in  movement  before  us,  and,  with  the  passage  of  their  animala 
and  lodge-poles,  the  road  soon  became  icy  and  sYvp^rsf*     t^  >icv^  SsjrX 
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of  tbe  hill  our  animals  got  crowded  in  with  thosi 
anxious  to  get  our  pf\cks  by  themselves  and  frei 
ihe  Indians  oa  a  trot,  making  his  way  by  as  h 
Wtiiroos  could  be  carried  up  withom  difEculty- 

The  second  crossing  of  the  Missouri  was  luacl 
stajices  as  to  force  our  guide  tor  awhile  to  aband^ 
i mended  to  pursue,  and  brought  us  for  awhile 

crowd ins(  upoo  the  river.     The  weather  was  ver^ 

ami  rapid,  antl  {iiled  with  (loaUng  ice,  and  he  did  n^ 
piissage  where  he  jntended.  There  was  according 
here  11  u til  we  struck  in  upon  a  trail  which  wound  s 
ilrotn  the  river*  which  is  not  practicable  tor  the  p 
could  not  be  made  so  at  any  reasonable  expense, 
ia  this  interval  a  wagon  road  can  be  found,  either 
condition,  or  which  can  be  made  so  at  a  reasona 
at  St-  Mary'stand  having  ihcre  an  interpreter,  I  was 
the  case.  With  this  exception,  I  consider  that  a  " 
ried  from  Fort  Benton  to  St*  Mary^s  by  the  route 
in  its  present  condition.  I  do  not  mean  to  say  th 
be  worked  over,  but  only  that  an  emigrant  could 
witliout  encountering  greater  obstacles  than  an 
prepared  to  meet  and  nvercome,  and  in  a  time 
weeks ;  sometimes,  to  be  sure,  doubling  his  team 
to  the  river  when  the  trail  passes  along  a  too  ste 
occasions  are  rare.  The  descent  by  Hell  Gate 
to  that  by  Blackfoot  iurL  The  wagon  route  aci 
I  believe,  will  be  Jbund  easier  by  Hell  Gate  fori 
passage,  for  perhaps  a  hundred  miles  nortli  or 
road  route,  I  think,  is  better  by  Cadot's  Pass,  or 
Lander  reconnoitred  by  ilie  norrh  fork  of  Sun  rv 
tbe  approach  to  the  mountains  from  the  eastern  pr 
and  cheaper  tor  a  railroad,  avoiding  the  rocky  and 
of  the  country  in  which  the  Missonri  is  for  somi 
above  tbe  f;ilis.  The  immediate  approach  and  pas 
ains  at  tlie  head  of  Hell  Gate  fork  is  good,  A  tun 
mile  in  length,  without  high  grades,  would  pn 
sage-  The  valley  of  this  Jbrk  is  also  better  ft 
Blackfoot  fork. 

On  the  17lh  November  I  reached  the  camp 
The  regret  which  I  felt,  to  some  extent,  at  not 
tbe  pass  at  the  head  of  Jeflerson's  ibrk,  is  diminis! 
Lieutenant  MuUan  examined  the  country  at  the 
the  report  of  his  survey^  transmitted  by  tnci  ' 
communication. 

Lieutenr^nt  MuUan  I  found  in  camp  about  fou 
Owen,  and  on  the  I9th  of  November/ with  alibe 
mals  (twenty;live  in  number)  to  guard  against  lb 
of  the  Bitter  Root  mountains,  I  left  the  agree 
quarters  of  Camp  Stevens,  and  once  more  turne 
aios.  In  8t.  Mary's  valley  there  was  no  snowj 
a  raild  rain  wla\W  1  vjaa  \Xme*    To^Md^  the  cl 
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ceeding  we  were  at  the  fix)t  of  the  mountains  dividing  the  waters  of 
St.  Mary's  river  from  the  waters  making  into  Lewis's  fork.  Immedi- 
ately on  turning  out  of  the  valley  of  St.  Mary's  to  follow  up  its  south- 
westerly fork,  its  bright,  open  character  was  lost,  and  the  valley  was 
narrow  and  chilly,  the  snow  lying  on  the  ground  and  the  grass  growing 
scattered  and  scanty.  The  snow  continued  to  increase  in  depth  until, 
as  the  valley  ran  out,  it  was  quite  two  feet  deep.  Thence  onward 
over  the  mountains  for  some  distance,  (about  thirty  miles,)  the  snow 
was  from  two  to  three  feet  deep,  the  horses  toiling  slowly  through  it, 
and  getting  but  little  to  eat.  Our  least  day's  journey  was  six  miles. 
Descending  to  the  valley  of  a  stream  with  which  I  was  then  unac- 
quainted, and  then  supposed,  from  the  information  which  our  Nez 
Perces  guide  gave  me,  to  be  a  branch  of  Lou  Lou  fork  of  St.  Mary's 
river,  the  snow  again  died  out.  Leaving  this  stream,  the  trail  again 
took  to  the  hills,  much  to  my  disappointment ;  and  some  half  dozen  miles 
from  this  stream,  and  about  nine  days  after  leaving  St.  Mary's,  1  was 
shut  up  in  the  snow  at  least  four  feet  deep,  with  a  steep  hill  before  us, 
up  which  it  was  impossible  tor  the  animals  to  inake  their  way. 

By  breaking  out  the  path  on  foot,  then  following  with  the  spare  ani- 
mals, then  the  riding-animals  with  their  saddles,  and  last  the  pack- 
animals,  I  had  succeeded  thus  far  in  making  my  way  along.  It  being 
near  night  then,  I  camped  on  the  spot,  and,  as  everything  which  could 
afford  them  food  was  buried  deep  beneath  the  snow,  the  animals  were 
turned  back  to  seek  the  pasture  they  had  left  in  the  morning.  The 
next  day  was  spent  in  reconnoitring  ahead  and  breaking  out  a  path. 
Ahead  nothing  could  be  discovered  but  snow  and  hills.  That  night  it 
snowed  heavily,  adding  some  two  feet.  Attempting  to  regain  the  ani- 
mals, I  became  convinced  that  it  was  impossible  to  get  them  any  farther 
ahead,  and  immediately  commenced  preparing  for  the  balance  of  the 
journey  on  foot.  At  this  camp  I  remained  a  week,  making  snow-shoes 
and  sleds,  and,  as  the  snow  eventually  gave  place  to  a  rain,  in  tramp- 
ing roads.  At  the  end  of  the  week  the  animals  were  once  more 
brought  to  the  trench,  and  once  more,  just  at  night,  were  shut  up  in 
their  narrow  path,  walled  in  by  the  snow.  Our  efforts  were,  however, 
utterly  useless ;  our  road  would  not  sustain  them,  and  a  few  minutes' 
struggling  was  sufficient  to  wear  out  our  best  horses.  Convinced  that 
any  further  delay  would  not  only  be  useless  but  dangerous,  I  moved 
forward  next  day  with  snow-shoes,  and  packs  on  our  backs. 

We  had  twenty-five  good  animals  in  the  mountains,  which,  if  left 
there,  would  almost  to  a  certainty  be  every  one  dead  before  the  close 
of  winter;  and  with  a  considerable  addition  of  valuable  property  in 
the  shape  of  saddles,  blankets,  arms,  &c.,  and  the  peculiarity  of  my 
position,  induced  me  to  make  a  proposition  to  my  men  which,  under 
other  circumstances,  I  should  not  feel  justified  in  doing;  but  with  these 
considerations  will,  I  trust,  meet  with  your  approval. .  Pearson  and 
French  were  sent  back  with^  the  animals  and  alJ  that  was  valuable  of 
the  public  property,  and  to*  them  I  guarantied  (subject  to  your  ap- 
proval) the  extra  compensation  of  twenty  dollars  per  animal,  should 
they  succeed  in  getting  them  safely  to  St.  Mary's.  In  reaching  our 
camp  of  that  date,  we  had  passed  through  over  thirty  miles  of  deep 
snow ;  and,  although  the  trail  which  we  made  at  that  time  undoubtedly 
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would  facilitate  their  return,  since  then  we  had  had  a  deep  snow,  and 
the  return  could  not  be  made  without  some  uncertainty  and  risk— con- 
sidering, loo,  that  if  they  do  not  reach  the  Territory  seasonably  ihdr 
detention  would,  as  they  felt,  cause  them  pecuniary  loss — I  looked 
upon  iheir  attempt  to  restore  public  property  to  a  place  of  safety  as  an 
act  of  extraordinary  services,  and  justifying  an  extra  compensation  as 
an  inducement. 

It  was  their  intention  to  descend  from  St.  Mary'^  by  water,  bull 
think  that  a  further  consideration  will  have  induced  them  to  give  up  this 
method  of  return,  and  with  horses  to  take  the  trail  pursued  by  Lieai 
Donelson.  It  is  now  thirty  days  since  we  separated,  and  as,  after 
leaving  St.  Mary's,  they  will  travel  rapidly,  I  expect  their  arrival  here 
soon  after  my  departure. 

Unused  to  packing  and  snow-shoes,  we  were  fifteen  days  before 
breaking  through  the  woods  and  mountains.  Of  clothing  we  took  littk 
other  than  what  we  wore ;  I  took  only  two  pairs  of  socks  and  two  pm 
of  moccasins.  Wilson,  Bracken,  Agnew,  and  the  guide,  made  mj 
party.    Each  of  us  had  two  blankets  and  a  tin  cup. 

Our  provisions  were,  excepting  for  a  few  days  at  starting,  flour  and 
salt.  At  starting  our  packs  weighed  from  fifty  to  seventy  pounds,  and, 
climbing  along  the  steep  bill-sides,  over  the  crust,  we  found  it  at  first  very 
laborious,  making  at  the  outset  three,  then  six,  and  ten  or  twelve  miles 
a  day  in  the  course  of  the  week,  the  trail  being  very  hilly  and  tiresooie. 
Striking  the  more  level  country  of  the  Nez  Perces,  we  found  the  labor 
of  travelling  very  much  diminished. 

Arriving  among  the  Nez  Perces,  we  here  emerged  from  the  soow. 
With  the  Indians  [  spent  several  days,  finding  in  their  hospitable  hif 
an  agreeable  contrast  with  the  discomforts  of  a  camp  in  the  snow,  ^ith 
our  somewhat  tame  fare.  At  Mr.  William  Craig's  1  spent  Christmas. 
From  him  and  the  Indians  I  hired  horses  to  come  on  here ;  he  received 
us  very  cordially,  and  prompdy  supplied  our  wants. 

As  already  stated,  I  reached  this  post  December  dOth,  having  been 
forty-two  days  on  the  road  from  St.  Mary's. 

Notwithstanding  the  amount  of  snow  on  the  mountains,  the  weather 
was  not  severe,  and  milder  than  we  experienced  on  the  eastern  side  of 
the  mountains  between  October  20th  and  November  10th. 

Here  there  is  no  snow,  and  at  no  place  between  here  and  the  mount- 
ains (165  miles)  was  there  over  eight  inches,  and  thpit  for  a  short  time 
only. 

To-morrow  I  hope  to  get  away  from  here,  and  am  waiting  only  for 
the  gathering  in  of  the  animals.  I  shall  take  ten  fresh  animals  with  ooe 
(obtained  from  Mr.  Pembrum  and  the  Hudson  Bay  Company,)  to  be  used 
only  after  arriving  at  the  mountains.  From  here  to  the  mountains  I 
shall  use  the  animals  of  the  expedition,  and  return  them  to  this  post 

Mr.  Pembrum  has  promptly  aided  me  in  fittingout.  Of  course,  being 
bare  of  everything — saddles,  bridles,  mess-kitt,  and  the  variety  of  littk 
conveniences  which  one  gathers  around  him  in  regular  camp— «ur  fit- 
ting out  is  one  of  unusual  trouble.  We  have  learned,  however,  to  dis- 
pense with  some  things  once  thought  necessary.  In  place  of  a  beef,  Pu- 
pu-mux-mux  supplies  us  with  a  horse,  which  I  shall  take  with  me,  as 
easier  to  be  diweH)  ^xid  kiU  when  necessary.    He  will  probably  go  with 
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me  for  a  short  distance,  but  is  unable  to  attend  me  throughout  the 
trip. 

I  hope  to  be  able  to  cross  the  mountains  with  horses  according  to 
your  expectations.  Should  I  not  succeed,  it  is  my  intention  to  come 
through  on  snow-shoes.  I  greatly  regret  that  I  shall  be  able  to  make 
but  a  very  barren  survey.  Our  fine  barometer,  brought  in  safely  by 
Wilson,  had  three  times  crossed  the  Rocky  mountains,  and  in  the  Bitter 
Root  mountain^  was  cached  in  perfect  order.  It  was  impossible  to  send 
it  back  to  St.  Mary's.  The  thermometer  Wilson  attempted  to  take  along, 
but  lost  it  within  a  d^-y  or  two  after  starting.  My  prismatic  compass 
was  sent  back  to  St.  Mary's.  I  have  with  me  only  a  pocket-compass. 
All  geological  specimens  which  had  been  collected  were  left  in  the 
mountains,  none  of  them  having  any  special  importance,  and  being  only 
interesting  as  showing  the  general  geological  features  of  the  country 
passed  over.  Having  a  somewhat  limited  wardrobe,  although  sufficiently 
warmly  clad,  we  shall  arrive  at  the  sound  somewhat  •*  rusty."  I  can- 
not do  otherwise  than  gratefully  mention  the  members  of  my  parly, 
particularly  Wilson,  Agnew,  and  Bracken,  as  being  very  deserving  of 
your  commendation. 

They  have  discharged  their  duties  well  and  cheerfully,  and  cheerfully 
respond  to  my  decision  to  pass  this  the  Cascade  range,  although  prior 
to  our  arrival  here  we  anticipated  other  instructions  ;  and  supposing  that 
you  would  send  parties  from  the  main  train  over  this  route,  I  haid  as- 
sured them  that  it  was  altogether  improbable  that  we  should  have  any 
further  mountain  work.  Learning  from  Mr.  Pembrum  that  no  parties 
went  through  from  here,  I  decided  at  once  to  take  the  mountain  route, 
and  indeed,  under  existing  circumstances,  give  it  the  preference. 

As  I  said  before,  your  express  arrived  very  seasonably.  I  have  con- 
fidence in  the  realization  oi  your  expectations,  that  the  pass  will  admit 
of  the  passage  of  animals  m  the  winter,  and  have  a  wish  to  see  the 
winter  character  of  the  country  bordering  on  the  railroad  line.  Your 
instructions  enjoin  upon  me  to  fit  out  more  thoroughly  than  I  had  done ; 
and,  indeed,  I  just  doubled  the  amount  of  rations  which  I  had  made 
ready,  besides  adding  one  or  two  comforts,  such  as  coffee  and  sugar. 

Should  I  leave  my  animals,  which  is  of  course  possible,  as  even  on 
the  plains  they  are  sometimes  lost,  I  shall  not  feel  that  they  were 
brought  into  the  niountains  on  my  own  responsibility,  and  should  not 
at  any  rate  have  felt  justified  in  purchasing  firesh  animals.  More  thEui 
this,  I  am  able  to  act  inteUigibly  as  to  the  character  of  the  passes. 

This  being  celebrated  here  as  New  Year's  day  (in  place  of  the  Sab- 
bath,) my  letter  has  been  written  with  fiddling  and  dancing  ;  and  dan- 
cing, too,  where  not  only  the  "  fantastic  toe"  played  its  part,  but  where 
the  heel  drummed  out  a  vigorous  accompaniment.  This  may  apologize 
for  its  somewhat  dispirited  character. 

Arriving  at  the  Sound  so  much  later  than  the  parties  which  have  pre- 
ceded me,  you  will  not  consider  it  unreasonable  for  me  to  request  that 
my  early  return  to  the  States  be  facilitated  as  much  as  possible,  and 
that  it  may  occur  as  soon  as  the  accomplishment  of  my  duties  will 
admit. 

Having  quite  a  large  mail  (fifty  communications,)  I  was  obliged  to 
strip  all  envebpes  and  waste-paper  in  order  to  save  weight.    You  may 
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accordingly  find  their  order  of  arrangement  somewhat  disturbed. 
Everything,  however,  has  been  kept  from  injury,  and  your  several 
communications  are  transmitted  in  perfect  condition. 

My  letter  I  leave  open  until  to-morrow. 

January  3. — I  have  nothing  of  consequence  to  add.  The  animals 
have  not  yet  come  in  ;  but  I  am  constantly  expecting  them,  and  expect 
to  swim  the  river  and  make  camp  a  short  distance  from  here.  Two 
of  the  tribe  of  Wallah-Wallahs  go  with  me  as  far  as  the  Mission,  and  there 
I  expect  to  obtain  a  fresh  guide.  The  day  is  fine  and  the  weather 
mild. 

Very  truly,  your  obedient  servant, 


A.  W.  TLNKHAM. 


Gov.  I.  I.  Stevens, 

Oli/mpiuy  Washington  Ttrritary. 


Olympia,  Washington  Tbrritort, 
;j  ;  jip  February  1,  1854. 

:||  !  ^  Sir:  I  have  the  honor  to  submit  herewith  a  brief  report  of  my  recent 

'j     •  exploration    from  Fort  Wallah-Wallah,  Columbia   river,   to  Pugel's 

]^     j:  sound,  by  way  of  the  Snoqualme  Pass  of  the  Cascade  mountaiDS, 

regretting  that,  for  causes  explained  in  a  former  letter  to  you,  I  bad 
\^  means  only  for  conducting  so  meagre  a  survey. 

Your  instructions  of  December  12,  despatched  by  special  messenger 
from  this  place,  reached  me  at  Wallah- Wallah  on  the  30th  of  ihesacae 
month,  and  the  day  after  my  arrival  there.  The  Cascade  range,  bar- 
ring up  the  direct  approach  to  the  sound  from  the  open  and  favorabk 
valleys  of  the  Columbia  and  its  northern  tributaries,  had,  from  the 
earliest  consideration  of  the  survey,  been  to  me  one  of  its  great  features 
of  interest ;  and,  impelled  by  the  desire  to  know  by  actual  obsen-atioa 
its  obstacles  or  facilities,  as  affecting  the  construction  of  a  railroad,  I 
had,  previous  to  the  arrival  of  your  despatch,  made  arrangements  to 
pass  through  this  range  of  mountains  in  closing  up  my  route  to  the 
Pacific.  Your  despatch  put  me  in  possession  of  such  information  as 
enabled  me  to  proceed  intelligently,  and  at  the  same  time  furnished  nie 
»l  with  such  resources  as  to  secure  me  from  any  unnecessary  risk  and 

I  exposure  to  be  apprehended  from  crossing  this  important  range  of 

[  mountains  in  mid-winter. 

■  The  several  members  of  my  little  party  had  cheerfully  responded  to 

my  wish  to  attempt  the  proposed  exploration,  although  they  had  just 
!  escaped  from  a  long  and  somewhat  tiresome  detention  in  the  mountain 

snows  of  the  Bitter  Root  range,  and  it  was  from  no  reluctance  on  their 
k  part  that  I  saw  fit  to  release  them  from  any  further  winter  work  in  tte 

!%,  mountains,  and  to  go  forward  alone. 

\^  i  On  the  7th  of  January,  with  two  Wallah- Wallah  Indians,  I  proceeded 

up  the  Columbia  till  it  receives  the  waters  of  the  Yakima  river,  and 
then  taking  this  latter  stream,  turned  westwardly  to  trace  its  waters 
to  their  source,  in  the  close  vicinity  of  which  also  spring  the  head- 
waters ot  ihe  STiOQ^^\xi^  TMxd  White  rivers,  emptying  into  Pugefs 
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sound.  The  valley  of  the  Yakima,  adjacent  to  the  Columbia,  is 
wide,  open,  and  devoid  of  timber,  except  in  the  bottom-lands  of  the 
river,  and  even  there  the  trees  in  any  considerable  quantity  are  not 
found  until  one  passes  up  the  river  some  forty  miles  from  its  mouth, 
about  seventeen  miles  above  Wallah- Wallah.  Scattered  along  the  banks 
of  the  river,  in  their  winter  lodges,  are  small  encampments  of  the  Wal- 
lah-Wallah and  Yakima  Indians,  subsisting  on  their  summer  gather- 
ings of  dried  salmon,  potatoes,  dried  roots,  berries,  and  occasionally 
grain ;  and  many  of  them  are  wealthy  in  their  herds  of  horses  and  cattle. 
These  Indians  I  ever  found  hospitable  and  kind,  and  in  a  more  full 
report  I  shall  have  occasion  to  notice  more  particularly  their  acts  of 
attention.  On  the  11th  of  January  I  reached  the  Yakima  Catholic 
mission,  under  the  care  of  the  Rev.  Father  Poudery,  located  in  the 
midst  of  a  division  of  the  Yakima  tribe,  and  just  above  the  A-tah- 
nam  tributary  of  the  river.  Further  than  this  my  Wallah- Wallah 
guides  were  unwilling  to  proceed,  and  leaving  them  here,  I  obtained, 
with  some  little  delay,  the  services  of  two  Yakima  Indians.  The 
Indians,  secure  in  their  lodges,  were  unwilling  to  exchange  their  shelter 
for  a  cold  and  laborious  passage  of  the  mountains,  and  I  am  particu- 
larly indebted  to  Father  Poudery  for  his  aid  in  securing  the  two  who 
accompanied  me,  and  who  throughout  have  proved  faithful  and  ser- 
viceable. 

Passing  over  the  intermediate  portion  of  the  route,  on  the  17th  of 
January  I  arrived  within  three  or  four  miles  of  the  Kle-al-um  lake, 
the  source  of  one  of  the  principal  forks  of  the  Yakima  river.  To 
this  point  I  had  travelled  without  diflBculty  wdth  horses,  and  here  was 
to  commence  the  most  laborious  part  of  the  exploration.  The  snow 
was  now  about  two  feet  deep,  and  the  weather  for  several  days  had 
been  intensely  cold — not  more  cold  than  is  Experienced  in  all  our  north- 
em  Atlantic  States  at  this  season;  but  severe  for  continuous  exposure, 
day  and  night,  without  other  than  the  slight  protection  I  found  it  con- 
venient to  bring  with  me.  Packing  on  snow-shoes  had  previously 
taught  me  to  dispense  with  everything  not  absolutely  essential  to  one's 
sustenance  and  health;  and  to  make  my  camp  equipage  as  light  as 
possible  I  had  thrown  aside  my  tent. 

No  grass  could  be  obtained  near  here,  and  the  few  Indians  residing 
in  the  vicinity  of  the  lake  were  without  animals ;  but  thirty  miles  lower 
down  on  the  river  the  snow  was  very  light — not  over  three  to  four 
inches  d^p — the  grass  was  good  and  exposed,  and  the  Indian  horses 
were  in  good  condition.  Extending  still  further  down,  and  reaching 
the  Wallah- Wallah,  the  horses  in  thousands  are  ranging  throughout  the 
borders  of  the  valley,  with  abundant  grass,  and  rarely  with  any  trouble 
from  the  snow. 

The  railroad  facilities  had  continued  good  from  the  entrance  into  the 
valley  of  the  Yakima,  the  valley  being  generally  several  miles  wide, 
with  hills  rising  gradually  on  either  side  of  the  river,  and  rarely  closing 
in  upon  its  banks.  The  valley  was  now  narrow ;  the  firs  and  pines  had 
intermixed  and  mingled  with  the  cotton- wood  of  the  bottoms  oi  the 
stream,  and  were  soon  to  become  the  exclusive  growth.  Here,,  too, 
commences  the  wooded  region  extending  to  the  shores  of  the  Pacific^ 
and  where  exhaustless  stores  of  firs  and  cedars  will  not  only  iumisk 
34 
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the  btiilcling  ttJaterial  for  a  railroad,  but  will 
suitable  means  of  tren?porlation,  supply  the  wa 
of  it,  lacking  in  timber  and  fueL 

Sending  back  my  horses  in  the  care  of  an  Ind 
WaJlMh-Wallah,  the  balance  of  the  exploratioa^ 
and  with  snow-shoes  when  necessary.  To  oi^ 
from  the  necessity  of  procuring  an  additional  g 
niy  Indians  to  five  in  nonibcn  From  them  I  o' 
which  they  have  in  abundance,  and  a  variety  q 
potatoes  are  not  generally  disturbed  in  the  coM< 

Yakima  river  Hnds  its  source  mn inly  in  threi 
ten  miles  long,  and  lying  in  a  line  nearly  east  b 
Ka-ches,  and  Kitch-e-lus  lakes,  the  two  more 
iweniy-five  to  thirty  miles  apart.  Each  of  thes 
tributnry  to  the  main  stream,  np  the  valley  O' 
encounters  litde  of  serious  obstacle  until  on  lh< 
lus  lake,  the  most  westerly  of  the  three*  On  fl 
encamped  on  the  20th  of  January.  To  within 
camp  1  had  not  found  the  snow  to  have  an  avera] 
two  and  a  half  feet^ — a  dry,  cold  snow;  but  beyo 
greatly  increased  in  depth,  varying  hojn  four  tc 
night  camp  some  four  leet  deep*  The  hdces  wei 
with  snow^  and  their  smootli,  even  surfaces  afford 
snow-shoes-  Some  five  miles  distant  from  this  ci 
the  pass,  is  what  in  the  depth  of  the  snow  I  too 
marsh,  but  have  since  learned  is  a  small  pom 
turned  on  either  slope  of  the  divide.  Although 
lages  under  which  1  w^as  placed,  1  could  not  ex 
the  care  I  desired,  and  with  which  I  feh  confide 
ioed  by  the  other  parties  to  wlioni  you  had  cc 
eiploration  of  the  passage  of  the  Cascade  ranj 
Bed  that  it  afforded  ikir  lacilities  hoth  in  its  as« 
a  wngon  and  railroad — either  with  the  me  of 
limited  number  of  miles  and  a  short  tunnel; 
and  easy  grades* 

Wishing  to  know  the  real  difficulty  to  be  ap' 
sage  of  these  mountains  in  the  winter  season  byi 
particular  attention  to  the  measurement  and  exam 
on  the  route.  From  Kitch-e-lus  lake  to  the  sum 
and  where  occurs  the  deepest  snow,  the  uveraj 
about  six  feet,  but  frequently  running  as  high  i 
storm  occurring  on  the  night  of  the  SOth,  about 
of  this  depth  was  deposited^ — a  very  light,  dry  sno^ 
no  support  to  our  snow-Rhoes,  and  making  ~ 
laborious.  Tlie  whole  of  the  snow  was  verj^  ligl 
successive  layers  of  from  one  to  two  feet,  an* 
ihe  route  had  lain  undisturbed  since  their  ft 
bowing  under  their  bulky  burden.  These  sno^ 
tion  lo  removal  in  comparison  w^ith  the  compact 
Atlantic  t^tales,  and  would  cause  very  little  detenl 
trains,    Pas&m^  otv  to  i^\e  -^^^V'&iu  ^\^^  of  the 
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rapidly  disappears;  fourteen  miles  from  the  summit  there  was  but 
eight  inches  of  snow,  and  thence  it  gradually  fades  away  as  the  ap- 
proach is  made  to  the  shores  of  the  sound. 

It  should  be  borne  in  mind  that  this  examination  was  made  in  mid- 
winter, from  the  20th  to  the  25th  of  January,  and  in  a  winter  known 
to  be  one  of  unusual  cold,  and  that  the  accumulated  snows  of  the 
winter  were  but  about  six  feet  in  their  greatest  depth,  and  this  depth 
only  covers  some  half  dozen  miles  of  the  route,  and  embracing,  too, 
that  portion  of  the  route  which  will  be  tunnelled  and  protected.  De- 
scending, the  snow  rapidly  decreases  on  both  slopes  of  the  mountain, 
on  the  eastern  side  about  thirty-five  miles  from  the  summit,  amounting 
to  but  from  one  and  a  half  to  two  feet  in  depth,  and  on  the  western  side 
fading  away  until  in  the  short  distance  of  fourteen  miles  it  is  only  eight 
inches  deep. 

Without  giving  the  details  of  the  remainder  of  my  journey  to  the 
sea-board,  which  in  a  more  extended  report  may  be  noticed,  1  reached 
the  vicinity  of  Seattle,  under  the  guidance  of  Indians,  on  the  night  of 
January  27,  tracing  a  very  excellent  railroad  connexion  from  the  valley 
of  the  iSnoqualme  to  that  commodious  and  beautiful  harbor. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

A.  W.  TINKHAM. 

His  Excellency  Gov.  Isaac  I.  Stevens, 

Chief  of  the  Northern  Paci/ic  Railroad  Survey. 


Office  Northern  P.  R.  R.  Exploration  and  Survey, 

Olympia,  Washington  7'erritoryy  February  13, 1854. 

Sir:  I  have  received  your  instructions  of  December  1,  1853,  disap 
proving  of  my  arrangements  for  a  winter  examination  of  the  mountam 
passes,  and  for  a  resumption  of  the  work  should  Congress  make  an  ap- 
propriation, and  directing  me  to  bring  my  operations  to  a  close  in  ac- 
cordance with  the  original  instructions. 

These  instructions  will  l>e  promptly  carried  out,  and  the  parties  in 
the  field,  of  Lieutenant  Grover,  Lieutenant  MuUan,  and  Mr.  Doty,  ma 
king  winter  examinations,  will  be  called  in  as  early  as  practicable. 
The  best  arrangements  will  be  made  in  the  spring  lor  the  disposition 
of  the  animals  and  property.  But  I  earnestly  submit  to  the  depart- 
ment the  importance  of  the  continuation  of  these  surveys,  and  indulge 
the  hope  that  Congress  will  make  liberal  appropriations,  both  in  a  de- 
ficiency bill  and  in  the  general  appropriation  bill,  in  order  that  the  field 
now  so  well  entered  upon  may  be  fully  occupied.  In  addition  to  the 
suggestions  which  I  made  at  Fort  Benton,  I  will  respectfully  state  that 
the  route  from  the  Pratte  by  the  South  Pass  and  the  Great  Salt  Lake 
settlement  to  the  Columbia  river ;  that  the  question  as  to  whether  a 
route  can  be  found  from  the  system  of  roads  now  pushing  westward 
through  Missouri  and  Iowa,  through  the  Black  hills,  into  the  region 
between  the  Missouri  and  the  Yellowstone,  and  thence  over  the  low 
passes  examined  by  me  to  the  valley  of  Clark's  fork,  and  also  that  the 
practicability  of  a  route  into  this  same  general  region,  and  over  the 
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same  pass,  from  the  grand  plateau  of  the  Bois  des  Sioux,  the  route  pro- 
ceeding nearly  westward,  crossing  the  Missouri  and  the  Black  hiUs: 
ought,  in  my  judgment,  to  be  thoroughly  considered  in  this  general  a- 
ploralion  of  the  region  between  the  Mississippi  and  the  Pacific. 

The  preliminary  report  will  be  sent,  if  oy  the  greatest  exertion  it 
can  be  got  in  readiness,  by  the  steamer  which  will  leave  San  Fran- 
cisco on  the  1st  of  March,  and  at  the  same  time  the  accounts  of  the 
expenditures  in  the  survey, 

I  will  respectfully  call  the  attention  of  the  department  to  the  peculiar 
circumstances  of  my  exploration,  and  which  will,  it  seems  to  me,  ex- 
plain the  exceeding  of  the  appropriation,  with  every  desire  and  effon 
on  my  part  so  to  arrange  the  scale  and  conduct  it   as  not  to  involve  a 
deficiency.     The  field  was  almost  totally  new,   rendering  it  impos- 
sible to  form  an  estimate.     Much  work  of  reconnaissance  had  to  be 
done  which  had  previously  been  done  for  all  the  other  routes,  before  a 
direction  could  be  given  to  the  railroad  examinations  and  estimates 
proper.     Unforeseen  expenses,  in  the  way  of  presents,  &c.,  had  to  be 
mcurred  to  conciliate  the  Indian  tribes ;  for  our  route  was  through  the 
only  one,  so  far  as  I  was  informed,  that  at  the  lime  was  deemed  par- 
ticularly dangerous,  and  the  investigation  of  the  question  of  snow  was 
a  vital  and  fundamental  one,  essential  to  making  any  reliable  report  a! 
all,  and  included  within  the  express  requirements  of  the  original  instruc- 
tions. I  deeply  regretted  the  deficiency  which  I  found  impending  at  Fort 
Benton,  and  I  took  at  that  place  that  course  which  I  believed  Congress 
and  the  department  would  have  taken  under  the  circumstances. 
I  am,  sir,  very  respectfully,  your  most  obedient, 

ISAAC  I.  STEVENS, 
Governor  of  Washington  Ter.^  in  charge  of  Exploratum, 

Hon.  Jefferson  Davis, 

Secretary  of  War, 


Office  Northern  P.  R.  R.  Exploration  axd  Survey, 
Olympia,  Washington  Territory^  March  6,  1854. 
Sir:  I  have  the  honor  to  inform  you  that,  on  the  4th  instant,  Garry, 
the  chief  of  the  Spokanes,  reached  this  place  with  an  express  from  the 
St.  Mary's  valley,  bringing  letters  from  Lieutenant  MuUan,  and  inform- 
ation that  the  route  from  that  place  was  entirely  practicable  for  horses; 
no  snow  of  greater  depth  than  one  and  a  half  foot  having  been  foundt 
and  that  depth  only  in  crossing  by  the  trail  the  divide  between  the  Jocko 
and  the  Bitter  Root  river  and  some  of  the  mountain  spvirs  that  overhaDg 
Clark's  fork.  The  express  left  the  camp  of  Lieutenant  Mullan  on  the 
17th  of  January.  •  • 

Lieutenant  Mullan,  m  the  28th  of  November,  left  his  camp  to  make 
'm  .  tl^e  connexion  with  Fort  Hall,  and,  crossing  the  Rocky  mountains  twice, 

Til  ^^^^  Soing  and  returning,  but  in  different  routes,  he  reached  his  caa- 

tonment  on  the  12th  of  January.     A  copy  of  his  report  I  herewith  en- 
close.    I  will  particularly  call  your  attenUon  to  his  statement  that  the 
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grass  was  luxuriant  in  the  mountain  valleys;  that  the  greatest  depth  of 
snow  on  the  Rocky  Mountain  divide  was  fifteen  inches ;  and  that  Vic- 
tor, the  Flathead  chief,  was,  at  the  date  of  his  letter,  (the  12lh  of  Jan- 
uary,) crossing  the  mountains  on  his  return  from  the  plains  beyond. 

I  hope  to  be  able  to  send  off  my  preliminary  report  by  this  steamer. 
The  drawing  and  report  are  all  but  finished.  A  railroad  line  is  laid 
down  from  actual  observation,  (the  line  of  Lewis  and  Clark's  Pass  and 
of  the  Columbia  and  CowHtz  rivers.)  No  grade  exceeds  fifty  feet,  and 
only  for  a  few  miles  is  the  grade  more  than  forty  feet.  There  is  but 
one  tunnel,  and  that  in  crcissing  the  Rocky  Mountain  chain;  and  the 
summit-level  of  the  road  is  about  five  thousand  feet  above  the  sea. 
Every  exertion  has  been  made  to  prepare  it  at  an  earlier  date;  but  the 
late  arrival  of  Mr.  Tinkham,  and  the  great  amount  of  materials  to  be 
examined  and  put  together,  will  explain  to  the  department  the  delay 
which  has  occurred. 

I  expect  the  arrival  of  Lieutenant  Grover  in  some  two  weeks,  and  I 
indulge  the  hope  that  his  examinations  will  be  decisive  as  to  the  snow 
question. 

Very  respectfully,  sir,  your  most  obedient, 

ISAAC  I.  STEVENS, 
Governor  of  Washington  Ter.,  in  charge  of  Exploration. 

Hon.  Jefferson  Davis, 

Secretary  of  War^  Washington^  D.  C. 


Lieutenant  Mullan^s  Report  on  the  Exploration  of  the  Country  between  the 
St.  Mary's  Village  and  Fort  Hall 

Cantonment  Stevens,  Bitter  Root  Valley,  W.  T., 

January  12,  1854. 

Sir  :  I  have  the  honor  to  report,  that  in  conformity  to  the  paragraph 
of  your  letter  of  instructions,  dated  at  the  St.  Mary's  village,  of  October 
3d,  1853,  "to continue  the  exploration   of  the   country  between  the 
fiocky  and  Bitter  Root  ranges  of  mountains,  extending  to  Fort  Hall,  to 
connect  the  survey  of  Colonel  Fremont,  and  northward  lo  ihe  Flathead 
lake,  and  even  to  the  upper  waters  of  Clark's  fork  of  the  Columbia," 
I  left  my  main  camp  on  the  Bitter  Root  river,  on  the  •^8th  November, 
1853,  with  the  intention  of  making  the  connexion  with  Fort   Hall ; 
taking  with  me  Mr.  Adams  as  artist,  the  Flathead  interpreter,  Gabriel, 
as  guide,  and  three  men.     I  merely  submit  at  present  for  your  consid- 
eration the  general  character  of  the  route  followed,  accompanied  by  a 
rough  sketch,  intending  to  send  by  the  next  express,  or  by  Lieutenant 
Grover,  a  detailed  report  and  a  map  of  the  country  passed  over.     In 
going  to  Fort  Hall,  1  followed  up  the  main  stream  of  the  Bitter  Root 
river  to  its  headwaters,  by  a  very  easy,  practicable,  and  beautiful 
route,  to  the  dividing  ridge  of  the  Missouri  and  Columbia  waters. 
Here  I  found  the  ascent  steep,  and  the  divide  very  high,  the  descent 
being  very  easy  and  gradual.    Empty  wagons  can,  I  think,  however. 
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cross  this  divide  in  going  to  the  south,  but  freigl 
ing  towards  the  north  there  is  no  difiSculty  wh 
season  have  crossed  it.  Crossing  the  dividing  i 
of  the  head  branches  of  the  Wisdom  river,  the 
the  Jefferson  fork  of  the  Missouri ;  hence  to  th 
ing  the  northwestern  branch,  being  the  one  follo'^ 
and  Clark  in  their  expedition  to  the  Pacific  in  1^ 
ing  up  the  southeastern  branch  to  near  its  hea( 
easy  road  to  the  dividing  ridge  of  the  Snake  riv 
a  very  good  road  for  pack  animals,  but  not  for  v 
upon  the  Medicine  Lodge  creek,  which  I  folio 
miles  ;  leaving  it  to  my  right,  at  the  distance  oft 
l^ke,  called  "Medicine  Lodge  lake ;"  crossing  tl 
River  valley  fcr  a  distance  of  fifteen  miles,  we  fel 
ain  stream  called  the  Camas  Prairie  creek,  whic 
the  great  sage  plain  of  Snake  River  valley ;  tl 
plain  to  Snake  river,  or  Lewis's  fork  of  the  Colun 
down  for  two  days,  crossing  it  by  a  ford  with 
water,  about  twenty-one  miles  east  of  Fort  Ha 
the  15th  of  December,  1863.  From  the  St. 
waters  of  the  Missouri  we  found  the  grass  rich  an 
in  abundance.  Scarcity  of  timber  and  barrennes 
the  remainder  of  the  route  to  Fort  Hall,  except 
the  Snake  river,  where  we  found  an  abundance  ol 
grass.  Remaining  at  Cantonment  Loring  five  di 
mals,  I  left  on  the  morning  of  the  19th,  intendii 
and  different  route  ;  keeping  along  the  eastern  hi 
mountains,  or  main  chain  of  the  Rocky  mountair 
from  the  route  followed  to  Fort  Hall,  we  crossec 
the  Missouri  and  Columbia  waters  twice.  Thi 
the  peculiar  configuration  of  the  mountain  ranges 
as  not  to  allow  of  a  practicable  route  by  keeping  v 
of  the  Rocky  mountains  the  whole  distance, 
mountains  from  Bitter  Root  valley  to  Fort  Hall 
ridges  or  chains,  arranged  in  buds,  as  it  were,  ^ 
valleys  intervening,  through  which  flow  mount 
with  timber,  and  covered  with  an  abundance  of  i 
excellent  recruiting  stations,  or  rendezvous  for  tl 
large  bands  of  horses.  From  the  Snake  river  moi 
of  the  Columbia  the  country,  as  far  as  I  travelled,  i 
exceedingly  great  abundance  of  the  artemisiaor  wil 
scarcity  of  the  grass;  extreme  barrenness  of  the 
in  most  places  with  large  beds  of  black,  honey-c< 
which  latter  is  the  great  geological  feature  that  cl 
try  for  hundreds  of  miles  along  the  Snake  River  ^ 
Mary's  village  to  the  waters  of  the  Jefferson  for 
geological  formation  is  principally  granite  and  gi 
of  Jefferson  river  and  its  tributaries  the  geologi 
pletely  changed,  the  formation  becoming  limesto 
principally  •    In  returning  from  Fort  Hall  I  co 
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route  till  arriving  at  the  main  stream  of  the  JefFerson  river.  Here  our 
course  lay  more  to  the  east.  Crossing  the  Jefferson  river  we  fell  upon 
the  main  stream  of  Wisdom  river,  a  few  miles  above  its  mouth,  passing 
between  the  "  Rattlesnake  Bluffs"  and  "  Beaver's  Head,"  two  promi- 
nent and  well-known  landmarks  of  the  valley  of  the  Jefferson  river. 
These  names  were  given  ihem  by  Messrs.  Lewis  and  Clark.  This 
stream  I  followed  to  one  of  its  head  branches — to  the  dividing  ridge 
of  the  Hell  Gate  river  waters,  which  we  found  to  be  a  low  divide,  of 
easy  ascent  and  descent.  My  course  lay  down  the  valley  of  the  main 
branch  of  the  Hell  Gate  river  to  its  junction  with  the  **  Little  Black- 
foot  Fork,"  which  latter  stream  was  followed  down  from  its  head,  both 
by  Mr.  Tinkham  and  myself,  in  our  respective  reconnaissance  from 
Fort  Benton ;  and  I  would  here  remark  that  this  stream  of  the  •*  Little 
Blackfoot  Fork "  has  been  miscalled  both  by  myself  and  Mr.  Tink- 
him  ;  we  took  it  to  be,  and  have  given  to  it  the  name  of,  the  Hell  Gate 
river,  and  I  avail  myself  of  this  opportunity  to  correct  the  error.  The 
stream  followed  down  by  the  main  train  from  Fort  Benton  was  the 
"Big  Blackfoot  Fork,"  and  not  the  "Blackfoot  Fork."  My  return 
route  from  Fort  Hall  lay  over  a  much  better  though  longer  road  than 
the  one  followed  in  going;  south,  and  is  by  far  the  better  wagon  road ; 
in  a  word,  there  is  no  difficulty  whatever  in  the  passage  of  wagon  trains 
by  this  latter  route.  I  estimated  the  distance  travelled  by  the  route  to 
Fort  Hall  to  be  325  miles,  the  return  route  3S6  miles,  to  my  main 
camp— making  a  difference  of  sixty-one  miles  in  favor  of  the  more  west- 
ern route,  but  over  a  more  rough  and  more  uninviting  country.  We  did 
not  experience  snow  to  a  greater  depth  than  fifteen  inches  on  a  level, 
and  this  only  in  places.  On  the  dividing  ridges,  however,  the  cold  at 
times  was  very  intense,  the  thermometer  for  many  days  being  as  low 
as  20^  and  25°  below  zero.  This  was  one  great  difficulty  to  contend 
with,  which  made  travelling  exceedingly  uncomfortable,  and  hard  both 
for  men  and  animals.  Myself  and  two  of  my  men  were  frosted  by  the 
cold.  We  arrived  at  our  main  camp  on  the  lOlh  of  January,  1854, 
after  an  absence  of  forty-four  days.  It  had  been  my  intention,  when 
leaving  the  Bitter  Root  valley,  to  connect  Fort  Hall  with  Fort  Benton 
direct;  but  finding  my  animals  very  much  jaded  by  their  long  march, 
and  the  season  so  Tar  advanced,  with  such  intense  cold,  that  with  great 
reluctance  I  was  compelled  to  abandon  it.  I  would  have  desired  to 
have  made  a  barometrical  profile  of  the  route  travelled,  but  fearing  that 
our  regular  barometrical  register,  in  the  Bitter  Root  valley,  would  be 
thus  interfered  with,  I  was  unable  to  take  it.  The  temperature,  how- 
ever, was  noted  on  each  day  till  within  a  few  days  of  the  Bitter  Root 
valley  ;  by  comparing  which  with  those  taken  in  the  Bitter  Root  valley, 
I  found  the  cold  much  more  intense  on  the  eastern  than  on  the  western 
side  of  the  mountains.  I  labor  under  the  impression  that  the  route 
could  not  be  travelled  at  any  season  later  than  I  travelled  it.  But  hav- 
ing partially  made  the  connexion  as  far  as  the  Jefferson  fork  of  the  Mis- 
souri, when  I  set  out  to  go  as  far  as  Fort  Hall,  and  being  deceived  in 
my  guide,  I  was  anxious  to  complete  the  line,  and  thus  connect  our 
survey  with  that  of  Fremont.  It  is  impossible  to  give  in  this  short 
skfitch  the  choxactei  of  each  portion  of  the  route  travelled,  being  over 
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depend  upon  one  of  the  assistants,  Mr.  George  A.  Stevens,  who,  though 
a  good  observer  and  computer,  had  not  the  requisite  experience  in  ob- 
servations on  the  march  for  the  purpose.  It  was  impossible  for  me, 
Eersonally,  to  make  observations,  in  consequence  of  my  wretched 
ealth  the  greater  portion  of  the  trip.  For  six  hundred  miles,  in  conse- 
quence of  an  old  (usability,  the  result  of  my  service  in  Mexico,  I  was 
obliged  to  ride  in  an  ambulance;  and  though  I  took  my  horse  two  hun- 
dred and  fifty  miles  before  I  reached  the  mountains,  I  suffered  severely 
from  debility  and  fatigue  the  whole  route  through. 

At  Fort  Union  the  observations  were  placed  in  charge  of  Lieutenant 
Donelson,  with  instructions,  if  practicable,  to  get  longitudes  by  lunar 
distances;  but  Lieutenant  Donelson  was  not  able  to  report  any  results 
except  for  latitude. 

Lieutenant  Saxton  was  also  provided  with  instruments  for  observa- 
tions for  latitude  and  longitude,  but  furnished  no  results  except  for 
latitude. 

I  will  remark  that  Mr.  Stevens,  who  is  now  in  the  Territory  in  the 
ca^city  of  my  private  secretary,  has  been  industriously  engaged  since 
April  in  making  observations,  and  in  familiarizing  himself  in  the  use 
of^instniments,  and  I  now  consider  him  well  qualified  to  make  observa- 
tions in  the  field.  All  the  observations  for  latitude  and  longitude  are 
in  CHympia. 

2.  I  herewith  send  the  profile  of  the  railroad  route  via  the  Bitter 
Root  river  and  the  pass  of  the  lower  Columbia.  The  other  profiles 
are  nearly  ready  to  be  transmitted.  I  also  transmit  the  barometrical 
heights  on  the  trail  of  the  main  train.  The  barometrical  observations 
have  been  all  lost  on  the  isthmus  by  Lieutenant  Donelson. 

8.  The  soil  is  excellent  from  the  Mississippi  river  to  the  Bois  de  Sioux, 
in  the  Mouse  River  valley,  and  in  the  valleys  of  the  several  streams  flow- 
ing into  the  Missouri.  Much  of  the  land  is  good  on  Milk  river,  and  on 
the  banks  of  the  Missouri  itself.  It  is  exceUent  in  the  valleys  of  the 
Marias,  Teton,  Medicine,  Dearborn,  and  the  several  tributaries  at  the 
forks  of  the  Missouri.  It  is  also  excellent  on  the  Missouri  in  the  vicin- 
ity of  Fort  Benton,  on  the  High  Wood  creek,  on  the  Judith  river,  on 
the  Muscle  Shell,  and  on  Smith's  river.  The  valleys  of  the  Hell  Gate, 
Blackfoot,  St.  Mary's,  Jocko,  and  the  several  tributaries  flowing  into 
thei  Flathead  lake,  furnish  excellent  soil.  The  soil  is  good  on  the 
several  prairies  on  Clark's  fork,  in  the  vicinity  of  the  Coeur  d'Alene  lake, 
the  several  tributaries  flowing  into  that  laie,  and  good  for  the  most 
part  on  the  banks  of  the  Spokane,  and  on  the  western  slope  of  the 
Coeur  d'Alene  mountains;  and  it  is  good  also  much  of  the  distance  on  the 
railroad  route  over  the  Great  Plain  of  the  Columbia,  and  on  the 
Wallah- Wallah  river  and  its  tributaries.  In  the  immediate  vicinity  of 
Fort  Wallah-Wallah  the  soil  is  poor.  Below  Fort, Wallah- Wallah,  on 
both  banks  of  the  Columbia,  tjie  soil  for  the  most  part  is  good,  and  the 
grazing  excellent.  Below  the  Cascades  the  soil  is  rich,  and  is  so  for 
the  most  part  to  the  mouth  of  the  Cowlitz,  and  thence  to  Puget's 
sound.      On  the  southern  shore  of  Puget's  sound  a  portion  of  the 

f)rairie8  is  gravelly,  although  the  great  portion  furnishes  fair  arable 
and. 
In  the  Yakima  valley  there  is  some  good  land,  and  by  irrigation 
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In  the  Rocky  mountains,  and  on  the  liYie  of  Clark's  fork,  the  snow 
is  hardly  ever  deep  enough  to  prevent  the  Indians  travelling  wilh  their 
families  on  horseback  all  through  the  winter:  one  foot  is  a  common 
depth,  and  three  feet  is  a  very  extraordinary  depth,  in  the  Rocky 
mountains.  Last  winter  the  average  on  the  several  passes  was  less 
than  one  foot.  The  winter  before — ^the  winter  of  greatest  snow  for 
many  years,  as  shown  by  the  unprecedented  rise  of  the  rivers  in  the 
following  spring — the  depth  was  three  feet.    • 

On  the  Plain  of  the  Columbia,  in  the  lower  Columbia  valley,  and 
on  the  route  thence  to  the  Sound,  the  snow  is  inconsiderable. 

On  the  route  of  the  Yakima  and  the  Snoqualme  Pass,  there  is  but 
little  snow  for  some  forty  miles  eastward  from  the  Sound,  and  for  more 
than  a  hundred  milqp  up  the  Yakima  valley.  On  the  pass  itself,  there 
was,  the  last  winter,  on  the  20th  January,  six  feet  of  light  snow  for 
some  six  miles.  The  depth,  I  am  of  opinion,  did  not  much  increase 
subsequently  ;  but  to  test  the  question  fully,  further  observations  ought 
to  be  made. 

For  more  full  information  in  reference  to  the  forest  growths,  supply 
of  sleepers,  and  building-materials  for  the  road,  and  for  the  supply  of 
w^ater,  I  will  respectfuMy  refer  you  to  chapters  V  and  XII  of  my  report. 
Chapter  V  treats  of  the  section  east  of  the  Rocky  mountains,  and  chap- 
ter XII  of  the  section  west.  For  the  depth  of  snow,  I  will  refer  you  to 
chapter  XIV  and  to  sub-reports  I  35,  I  36,  I  37,  and  I  38. 

The  observations  for  heights  having  been  lost,  the  discussion  of  the 
several  altitudes  cannot  be  made  till  they  are  recovered  ;  and  for  longi- 
tudes, the  only  dependence  at  this  time,  and  before  further  observa- 
tions are  made,  will  be  to  adjust  the  odometer  line  in  connexion  with 
the  latitudes  between  Nicollet's  Lake  Jessie  and  Wilkes's  Wallah- 
Wallah  on  a  projection,  and  ascertain  a  particular  longitude  by  pro- 
traction ;   I  am  confident  the  result  will  be  good. 

Ths  general  map  indicates  lines  to  be  examined,  and  for  full  inform- 
ation I  will  respectfully  refer  you  to  chapter  XVIII  of  my  report.  I  will, 
however,  give  the  following  condensed  statement  of  examinations  which 
1  will  recommend  to  be  made  : 

1.  More  detailed  examinations  of  the  line  of  the  lower  Columbia 
and  of  the  line  of  the  Snoqualme  Pass,  to  determine  which  is  most 
practicable. 

2.  Carefiil  e^taminations  of  Lewis  and  Clark's,  Cadotte's,  and  the 
Northern  Little  Blackfoot  Passes,  and  their  several  approaches,  to  de- 
termine as  to  which  is  most  practicable.  If  Lewis  ana  Clark's  or  Ca- 
dotte's Pass  be  preferred  to  the  Northern  Little  Blackfoot,  examinations 
to  be  made  to  determine  the  practicability  of  passing  directly  from  the 
Blackfoot  trail  to  Clark's  fork.  This  proving  impracticable,  or  the 
Northern  Little  Blackfoot  Pass  proving  preferable,  then  a  careful  com- 
parative survey  to  be  made  of  the  line  of  the  Bitter  Root  and  the  line 
of  the  Jocko. 

More  careful  observations  of  the  southern  portion  of  Clark's  fork  to 
be  made,  to  determine  whether  the  road  shall  pass  to  the  Spokane  from 
the  western  or  the  eastern  side  of  the  Pend  d'Oreille  lake. 

Examinations  to  be  made  to  determine  the  practicability  of  connect- 
ing the  Rocky  mountain  passes  with  Council  Bluffs^rough  the  Black 
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Hills,  and  also  to  determine  whether  these  passes  can  be  reached  from 
the  Bois  de  Sioux  by  crossing  the  Missouri  and  Yellowstone,  and  thus 
abridging  distance. 

Winter  examinations  to  be  continued. 

I  will  here  observe  that,  through  the  Indian  agents  and  sub-agents, 
I  shall  be  able  to  get  a  large  body  of  meteorological  observations  with 
but  little  additional  expense,  except  the  cost  of  instruments.  I  will 
recommend  that,  whatever  operations  the  department  may  think  ad- 
visable to  be  carried  on,  on  this  route,  the  operations  of  the  fall  and 
winter  be  restricted  to  the  examination  of  the  lower  Columbia  and  the 
line  of  the  Snoqualme  Pass,  and  that  next  spring  and  summer  the  ope- 
rations eastward  be  vigorously  pushed. 

I  will  state  that,  in  connexion  with  the  Blackfoc^  council,  I  shall  make 
my  arrangements  to  leave  the  Sound  in  April,  to  reach  Fort  Benton  lale 
in  June,  and,  remaining  there  six  weeks,  to  return  and  reach  the  Sound 
again  in  October.  I  refer  to  this  to  show  with  what  ease  I  shall  be  able 
to  direct  the  operations  in  the  field. 

My  feeble  health,  the  last  seventeen  days,  will  explain  the  delay 
which  has  occurred  in  transmitting  this  report.  It  has  only  been  with- 
in a  day  or  two  that  I  have  been  able  to  do  mtUch  work. 

I  am,  sir,  very  respectfully,  your  most  obedient, 

ISAAC  I.  STEVENS, 
Governor  of  Washington  Territory ,  in  charge  of  Exploration, 

Hon.  Jefferson  Davis, 

Secretary  of  War ^  Washington^  D.  C 


N.  B. — Besides  the  railroad  profile,  referred  to  in  this  report,  I  send 
the  profiles  of  the  route  of  the  main  train.     The  railroad  line  was  got  in 

'I  through  the  labors  of  the  civil  engineers,  Messrs.  Lander  and  Tinkham, 

I  who  were  constantly  occupied  in  side  reconnaissances,  and  is  the  result 

!  t  of  the  observations  on  the  main  trail ;  of  careful  observations,  by  the 

\  jj  barometer,  of  prominent  land-marks  off  the  main  trail ;   and  of  careful 

'h  observations  of  the  course  of  streams,  and  the  general   trend  of  the 

|;  country. 

I'  I  send  also  the  two  sheets  giving  the  work  in  detail.     But  I  am  now 

;  engaged  in  a   careful  readjustment   of  the  latitudes   and   odometer 

1  survey  to  the  longitudes  determined  by  Wilkes  and  Nicollet,  which  will 

'  occupy  me  some  two  or  three  days,  and  which  will  be  made  the  basis 

\  of  a  special  report. 
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Date. 

Place. 

Star 
observed. 

Deduced 
latitude. 

Mean. 

o    /     // 

o     '     // 

Camp DaTiv. ...... ..  ....--rr  ....** 

Theta 

Polaris 

45  35  12 
17 

45  35  14.5 

Jane  16  &  17 

Ford  of  Sauk  river....... 

Altair 

Polaris 

TheU 

45  27  00 
27  00 
27  07 

f 

45  27  02 

CamD  Marcv.  Pike  lake....... .... 

Polaris 

45  44  26 

June  26 

Lake             

Polaris 

45  57  08 
45  57  07 

45  57  07.5 

Wild  Rice  river 

Theta 

Polaris 

46  35  58 
36  03 

Camp  McClelland,  Shayenne  river.. 

46  36  00.5 

July  8 

Second  Bhayenne  Crossing 

Polaris 

47  27  36 
33 

47  27  34.5 

July  10. 

Julylj 

Lake  Jessie 

Polaris 

47  34  10 
17 

47  34  13. 5 

July  13 

Branch  of  Jac<iue8  river .,..,, .... 

Poiaris 

47  41  40 
41 

47  41  40.5 

July  16 

Camp  with  Red  River  train 

Polaris 

47  51  01 
•        50  23 

July  17 

Polaris 

47  47  21 
27 

47  47  24 

July  19 

Polaris 

Altair 

47  58  00 
57  56 

. 

47  58  03. 5 

July  20 

Polaris 

48  01  58 

July  21 

Polaris 

Altair 

48  02  35 
02  25 

48  02  35 

48  02  16 

48  02  20  5 

July  22 

Polaris 

Altair 

48  05  42 

46 
48  05  44 
48  05  45 

48  05  44.5 

July  24 

Polaris 

48  12  27 

34 
48  12  30. 5 

July  30 

Polaris 

Altair 

48  29  56 
29  39 

[  4a *»  «a.^ 

I'- 


li'v' 
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Date. 


Aug.  4 . 


Aug.  5. 
Aug.  9. 


Aug.  11. 
Aug.  12. 
Aug.  14. 

Aug.  15. 

Aug.  19. 

Aug.  23. 

Aug.  24. 

Aug.  25. 

Aug.  26. 

Aug.  27. 
Aug.  29. 

Aug.  30. 

Sept.  2... 


Sept.  4. 
Sept.  9. 


Sept  19. 
Sept  20. 
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PlAce. 


First  camp,  Fort  Union. 


Second  camp,  Fort  Union. 
Little  Muddy  river 


Big  Muddy  river. 


Porcupine  river 

first  camp,  Milk  river.. . 
Fourth  camp,  Milk  river . 


First  camp  from  Milk  river. 


Fort  Benton. 


Mean 

Second  camp,  Sun  river. , 
Crown  Butte  creek 


Star 
observed. 


Polaris. 
Altair.. 


Polaris. 
Altair.. 


Polaris. 
Altair.. 
Altair.. 


Altair.. 
Altair.., 
Polaris. 


Polaris. 
Altair... 


Polaris. 
Altair.. 


Polaris. 
Altair.., 


Altair. 


Polaris . 
Altair  . 

Polaris. 


Polaris. 
Altair.. 


Altair.. 
Polaris . 


Altair. 


Polaris. 

Polaris . 
Altair.. 


Deduced 
latitude. 


48  00  22 
47  59  36 


95  59  58 
47  59  59 

47  59  10 

48  06  42 
06  54 

48  09  17 

04 

48  09  04 

48  07  54 

48  07  15 

48  31  13 
36 

48  27  44 
39 

48  22  14 
19 

48  22  24 
09 

48  26  00 

48  33  49 

46  33  42 

48  35  56 
26 

48  30  11 
15 

48  34  16 

47  49  31 

34 


Mean. 


32.5 
47  49  43 

28 


47  31  19 

47  22  08 
11 


48  06  48 
48  09  10.5 


48  3184 
48  27  41.5 
48  22  16.5 
48  22  21.5 

48  33  45.5 
48  35  41 
48  30  13 


47  49  35 
47  49  34 


47  22  09.5 
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Date. 

Place. 

Star 
observed. 

Deduced 
latitude. 

Mean. 

Q        1         II 

o     /     // 

Sept.  21 

Dearborn  river. ................. 

Polaris 

47.  11  19 
36 

47  11  27.5 

Sept.  22 

First  camp  on  Blackfoot  Fork 

Altair. 

47  02  48 

Sept.  23 

Second  camp  on  Blackfoot  Fork. .. 

Altair 

46  56  51 

Sept.  28 

Sept.  30 

Sept.  29  ... 

St.  Marv*s  river 

Polaris 

46  46  45 

St  Mary*s  village 

Altair 

Altair 

Polaris.-... 

46  31  00 
46  31  00 

Sept.  30 

Sept  30 

46  31  00 
46  31  02 

46  31  01 

Oct.  6 

Polaris 

Polaris 

Polaris 

47  08  43 

47  19  40 

47  29  07 
28  42 

Oct.  8 

Flathead  river 

Oct.  9 

Camas  Plidn 

47  28  54.6 

Oct.  16 

Altair 

TheU 

Polaris 

Polaris 

a  Pegasi.r . . 

47  55  48 

48  n  07 
48  17  23 

48  14  27 

40 

Oct.  20. .  . 

Pend  d'Oreille  lake 

Oct  21 

Mouth  of  Pack  river 

Oct  22 

48  14  33.5 

Oct  29 

Cftinp  Washington  -  ^t 

Theta 

47  44  01 

Oct  31 

aPegasi.... 
Polaris 

47  25  31 
36 

47  25  33.5 

Nov.  1 

aPegasi — 
Polaris 

47  11  28 
31 

47  11  29.5 

Nov.  2 

Peluse  river. .................... 

Polaris 

aPegasi.... 

46  53  47 
38 

46  53  42.5 

Nov.  7      . 

Wallah-Wallah  river 

Theta 

46  04  01 

544 
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LATITUDES  AND  LONGITUDES. 


^111  ! 


\'i4 


h;M 


'pv-'-'^v/v 


Place, 


Columbia  Barracks 

Mankas 

Yakolet 

Cha-la-cha 

Spill-yeh 

Noompt-na-mie 

Ne-mine-pal 

Wa-ha-mis 

Che-quoB8 

Hool-hoolse 

First  Tahk 

Second  Tahk 

Kam-ma-hietas 

Cltfnas  

Sim-Kwe 

Atahnam 

We-nass 

Ketetas 

Skil-kantin 

We  nat-sbapam 

Columbia 

Between  Metbow  and  Okinakane 

On  Okinakane,  near  Fort 

Camp  in  tbe  woods 

On  Okinakane  river,  first  camp  above  Fort. 

Do second do 

Do tbird do 

Fort  Colville 

Fort  Wallab-Wallah 


Wilkes's  Wallab-Wallah  longitude,  118o  47'  4 

Heights  by  the  barometer  on  the  line  of  the  main  train  ^ 
river  to  Wallah-Wallah. 


IV    I 


■11 


F.; 


m 


Date. 


June   15 

16 

18 

19 , 

20 

21 

22 

23  to  25 

25 

26 

27 


Place. 


Camp  Pierce,  near  Fort  Snelling. 

Camp  Davis,  on  Sauk  river 

Prairie 

Second  crossing  of  Sauk  river. .. 

Lake  Davis 

Lake  Henry 

Lightning  lake 

Prairie 

Prairie 

Pike  lake 

Elk 

Prairie 

l?o^«'al«JkQ 
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le   28. 


30 

1 

2to4.. 

4 

5 

6 

7 

8  to  10. 

10 

10 

11 

12 

13 

14 

15  to  17. 

17 

18 

19 


20. 

21. 
22. 

24. 

25. 
26. 
27. 

28. 
39. 

30. 


31 

%     lto9. 
9 


Boil  de  Sioux 

Wild  Wee  river 

Prairie 

Prairie • 

Shayenne  river 

Maple  river 

Ifaple  river 

Prairie  lakei 

Prairie  lakei 

Shayenne  river  

Of  advance  party 

Lake  Jessie 

Prairie  lake • 

Prairie  lake 

James  river 

Prairie 

Prairie 

Shayenne  river. 

Prairie 

Prairie  lake 

Elevation  above  camp  110  feet;  distant  15.7  miles. 
Prairie  lake 

Elevation  above  camp  120  feet ;  distant  4  miles. 

Depression  below  camp  34  feet ;  distant  6  miles. 

Prairie  lake 

Prairie  lake 

Elevation  above  camp  380  feet;  distant  13  miles. 
Prairie 

Elevation  above  camp  93  feet ;  distant  5. 2  miles. 

Elevation  above  camp  122  feet ;  distant  17. 5  miles. 
Prairie 

Elevation  above  camp  130  feet ;  distant  7. 7  miles. 
Prairie  lake 

Sommit  above  camp  218  feet ;  distant  8  miles. 
Prairie  lake ^ 

Depression  below  camp  193  feet ;  distant  4  miles. 

Depression  below  camp  220  feet ;  distant  7. 4  nules. 

Depression  below  camp  89  feet ;  distant  15. 8  miles. 
Prairie  lake 

Elevation  above  camp  86  feet ;  distant  18. 2  miles. 

Depression  below  camp  72  feet;  distant  20. 5  miles. 
Prairie  lake 

Elevation  above  camp  83  feet;  distant  3. 7  miles. 

Depression  below  camp  125  feet ;  distant  17. 2  miles. 

Elevation  above  camp  73  feet ;  distant  20. 3  miles. 
Prairie  lake 

Elevation  above  camp  331  feet;  distant  7.  5  miles. 

Elevation  above  camp  134  feet;  distant  10. 5  miles. 

Elevation  above  camp  358  feet ;  distant  12. 2  miles. 
Prairie 

Elevation  above  camp  98  feet ;  distant  4. 3  miles. 
Fort  Union 

Bluff  above,  distant  5. 7  miles 

Little  Maddy  river ^ 

85 


1,030 
815 
841 
1,266 
1,025 
817 
922 
1,367 
1,362 
1,141 
1,150 
1,260 
1,499 
1,665 
1,681 
1,320 
1,534 
1,408 
1,463 
1,40« 

1,456 


1,536 
1,762 

1,950 


1,978 
2,288 
2,397 

2,021 
1.973 

2,074 

2,403 

2,019 
2,596 
1,823 
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Heighti  by  the  barometer — Continue 


Date. 


Aug.    10 

11  to  14. 


14 

15 

16 

17 

18  to  20. 

20 

21 

22 

23 

24 

25 

26 


^ 


27. 


Sept. 


30 

31  to  Sept.  2 

2 

3 


7 

11  to  16. 
16 


17. 

18. 
19. 


21. 


23. 
24. 


46 

47 

48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

60 

61 
62 
63 
64 


77 


Place. 


Bluff,  distant  43  miles 

Great  Muddy  river , 

Bluff,  distant  2. 1  miles 

Missouri  River  valley 

Porcupine  river 

Missouri  river 

Missouri  river 

Milk  river 

Milk  river 

Milk  river 

Milk  river 

Milk  river 

Milk  river 

Milk  river 

Milk  river 

Bluff,  distant  7. 6  miles 

Milk  river 

Bluff,  distant  4.8  miles 

Milk  river 

Milk  river 

Milk  river , 

MUk  river 

Branch  of  Milk  river 

Prairie 

Summit  bet.  Missouri  and  Milk  river 

Prairie 

Marias  river 

Height  of  prairie  passed  over  toda; 
Tanzy  river 

Height  of  prairie  between  camp  and  ] 

Height  of  Fort  Benton 

Teton  river 

Teton  or  Tanzy  river 

Summit  towards  Prairie  lake,  20. 9 ; 
Prairie  lake 

Summit  towards  Sun  river,  5. 5  mile 

Sun  river 

Sun  river 

Crown  Butte  creek 

High  ridge,  5. 6  miles 

Dearborn  river  crossing,  17. 3  miles 
Dearborn  river 

Eastward  base  of  ridge  or  pass,  7. 1 

Summit  of  pass,  8/5  miles 

Western  base  of  pass,  8. 9  miles — 

Blackfoot  river 

Blackfoot  river , 

Blackfoot  river 

Blackfoot  river 

Distance  from  camp  6. 8  miles 

Distance  from  camp  7. 7  miles 

Distance  from  camp  8. 3  miles 

Distance  from  camp  9. 8  miles 

^       'Dv&tAXifi^  itQisi  ^VEU^  W  voiles 
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Aug.    26. 
27. 

28. 

29. 
Oct.      2. 


ffov. 


3  to  5. 
5 


8 

9 

10  to  12. 
12  to  14. 


15. 

16. 

17. 
18. 


19to21. 

21 

22 

23V025'. 


25. 
26. 
27. 


28  to  30. 
30 


31. 
1. 
2. 


81 
82 

83 

84 
85 
86 

87 

88 
89 

90 

91 

92 

93 

94 
96 

97 

98 

99 
100 
101 
102 

103 

104 
105 

106 

107 

108 
109 
110 


Distance  from  camp  16  miles 

Distance  from  camp  17  miles 

Blackfoot  river 

Elevation,  3. 2  miles 

Elevation,  9.3  miles 

St.  Mary's  river 

Crossing  St.  Mary's  river,  18. 3  miles  . 

St.  Mary's  village 

St.  Mary's  river 

St.  Mary's  river 

Bitter  Root  river 

Elevation,  5. 6  miles 

Elevation,  9.4  miles 

Elevation  above  camp  87, 13. 8  miles. . 

Jocko  tributary 

Jocko  river 

Flathead  River  crossing,  10. 8  miles.. . 


Elevation,  9  miles 

Elevation,  9. 5  miles 

Camas  prairie ^ 

Suomiit  above  prairie  3. 4  miles 

Descent  to  river  bluff  9. 3  miles 

Clark's  fork  of  Columbia  river 

High  Rock,9.7mile8 

Point  of  mountain,  16.7  mUes 

Thompson's  prairie 

River  level,  12. 4  miles 

High  bluff,  ]6.2miles 

Valley  of  Clark's  fork 

Elevation,  9. 9  miles 

Valley  of  Clark's  fork 

Elevation  2  miles 

Valley  of  Clark's  fork 

Sununitof  mountain 

Mountain  point,  5.8  miles 

Pend  d'Oreille  lake 

Pend  d'Oreille  lake 

Pend  d'Oreille  lake 

Crossing  below  lake 

Summit  of  Spokane  country,  20. 5  miles. 
Spokane  prairie 


Spokane  crossing,  4  miles , 

Camp  Washington 

Summit  after  camp  Washington,  8. 3  miles . 
Fork  of  Spokane  river 

Bluff  after  leaving  camp,  10. 6  miles 

Fork  of  Pfluse  river 

Fork  ofPeluse  river 

Fork  of  Peluse  river 

Peluse  River  crossing,  7. 3  miles 

Bluff  on  Snake  river,  16.6  miles •••• 


3,298 
3,592 
3,256 
3,502 
3.065 
2,868 
3,096 
3,284 
2,777 
2, 836 
3,257 
3,081 
3,810 
3,920 
2,964 
2,718 
2,424 
2,367 
2,775 
2,671 
3,139 
3,313 
3,036 
2,569 
2,772 
2,637 
2,131 
2,140 
3,069 
2,048 
2,787 
2,002 
2,670 
1,986 
2,886 
2,664 
1,637 
1,579 
1,701 
1,966 
2,572 
2,182 
2,179 
1,304 
1,198 
2,133 
2,540 
2,374 
2,360 
2,160 
1,542 
1,227 
960 
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Date. 
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Nov.     3  to  5 

5..... 
6.... 


.1 


111 


112 
113 


Place. 


Snake  river 

Snake  River  blnff,  1. 5  miles 

Elevation  bet.  Snake  and  Wallah-Wa] 
Elevation  bet.  Snake  and  Wallah-WaJ 
Elevation  bet.  Snake  and  Wallab-Wal 
Elevation  bet.  Snake  and  Wallah-Wal 

Pork  of  Wallah-Wallah  river 

Prairie  towards  Wallah-Wallah  rivei 

Near  Fort  Wallah-Wallah 

Columbia  River  bluff,  1. 7  milea  .... 
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Memoranda  concerning  the  meteorological  observations  on  the  Missouri  river ^ 
by  Lieutenant  A.  J.  Donelson. 

The  barometer  used  from  St  Louis  to  Fort  Pierre  was  "Green's 
closed  cistern,"  No.  718.  Its  error  was  assumed  to  be  — .060  inch. 
At  Fort  Pierre,  after  a  series  of  readings,  it  indicated  a  height  of  column 
.060  inch  greater  than  barometer  No.  722,  which  was  *'  Green's  open 
cistern,"  of  glass.  The  latter  barometer  was  used  from  Fort  Pierre  to 
Fort  Union.  It  was  compared  in  St.  Louis  with  Dr.  Engelrnann's  stan- 
dard, and  its  error  was  — .01  inch. 

In  the  accompanying  tables  the  barometer  has  been  first  reduced  to 
the  freezing-point;  employing  for  this  purpose  the  tables  for  barometers 
ymth  brass  scales,  then  corrected  for  error,  and  then  for  horary  variation. 
For  the  lattlr  the  following  scale,  kindly  furnished  by  Professor  Blodg- 
ett,  and  adopted  for  Fort  Union,  has  been  used: 

4  a.  m.  +0.20       8  a.  m.  —.015     1  p.  m.      .000       6  p.  m.  +.020 

6  a.  m.  +0.15       9  a.  m.  -.025     2  p.  m.  +.018       l  P'  '"'  i'?VJl 

'^  o  p.  m.  +.UUU 

6  a.  m.      .000     10  a.  m.  —.040     3  p.  m.  +.025       9  p.  m.  —.015 

7  a.  m.  -.010     II  a.  m.  -.036     4  p.  m.  +.030     J?  P'  ^'  "'^^^ 

^  1 1  p.  m.  —.020 

12  m.       —.008     5  p.  m.  +.030     12  p.  m.  —.000 

Below  Fort  Union,  the  variation  at  5  p.  m.  was  taken  as  +.035, 
The  calculation  has  been  made  by  using  the  Smithsonian  meteorologi- 
cal tables. 

The  numbers  in  brackets,  in  the  column  of  heights,  denote  the  esti- 
mated height  of  the  instrument  above  low  water. 

The  point  of  reference  was  the  level  of  the  sea  where  the  height  of 
the  barometric  column  would  be  30.000  inches,  the  temperature  be- 
ing 64^. 

A  constant  number,  34.9,  has  been  added  lo  each  calculated  height- 
36 
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Washington,  D.  C, 

Sir  :  I  enclose  herewith  a  letter  from  Mr.  John '. 
explanatory  of  an  accompanying  table  of  the  rise 
bia  river,  at  Fort  Vancouver,  during  the  "  spring 
of  ray  party  in  that  country  last  year,  and  1  kno^ 
may  be  placed  upon  his  results. 

As  the  information  is  of  value  in  more  than  on 

quest  that  it  may.  if  possible,  accompany  my  rep 

I  am,  sir,  very  respectfully,  your  obedient 

GEO.  B.  M 
Lieutenani  Engineers  < 
Capt.  A.  A.  Humphreys, 

In  charge  Pacific  Mailtvay  Office. 


Coast  Survey  Station,  near  C 

Dear  Sir  :  In  a  letter  from  Geo.  Gibbs,  esq., 
he  sends  observations  on  the  freshets  observed  at 
Mr.  John  D.  Biles,  and  intimates  that  they  may 
send,  therefore,  a  copy  of  the  tables  and  of  Mr.  I 

Yours  respectf 

Captain  McClellan, 

Corps  of  Engineers. 


Washington  Territory,  Coi 

Dear  Sir  :  Enclosed  I  send  you  the  observat 
river  during  the  freshet  commencing  May  8,  1854, 
I  also  observed  the  temperature  of  the  air  and  wa 
The  observations  of  the  river  were  measured  by 
rule.  I  presume  you  will  easily  understand  the  n 
in  the  column  headed  "  rise,"  show  the  amount  of 
four  hours ;  that  is  to  say.  May  8th  the  river  rose  1 
Iwo  and  a  half  inches  more,  and  so  on  as  registerec 
the  column  headed  "  fall,"  the  same  way. 

You  will  also  observe  by  the  register,  that  on  th^ 
river  commenced  to  fall,  continued  until  June  16, 
fell  three  feet  one  and  five-eighths  inches.  The  v 
this  year,  by  four  feet,  as  last  year  and  the  year  be 
of  the  river,  at  its  highest,  was,  as  near  as  I  cou 
and  during  its  fall,  about  eight  inches.  The  veloc 
low  water,  is  one  hundred  yard§  in  two  minutes  and 
at  high  water,  one  hundred  yards  in  one  minute  and 

It  was  impossible  to  measure  the  deposite,  as  i 
quaatity  iu  lout  ga\\otva  o^  ^^Xei*    I  have  preserve! 


^■////: 
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enclose  each  observation  in  a  separate  paper.  The  one  marked  May- 
Si,  was  taken  when  the  river  was  rising ;  the  paper  marked  June  30, 
when  the  water  was  at  its  highest;  and  the  one  marked  July  20,  in  its 
general  stage.  I  also  take  one  to-day,  August  20.  I  could  not  procure 
scales  accurate  enough  to  weigh  them,  thinking  you  could  weigh  them 
after  you  receive  them.  Each  package  contains  the  amount  of  deposite 
of  four  gallons  of  water.  If  there  is  any  part  of  the  observations  you 
cannot  make  out  clearly,  inform  me  and  I  will  give  you  all  the  informa- 
tion I  possibly  can,  with  pleasure.  I  shall  comply  with  your  request  to 
take  the  amount  of  deposite  every  month ;  and  if  circumstances  permit, 
shall  take  observations  of  the  river  during  the  winter  freshet,  and  also 
next  spring. 

Yours  truly, 

JOHN  D.  BILES. 
George  Gibbs,  Esq. 


Observations  of  Columbia  river  during  the  freshet  commencing  May  8,  and 
ending  July  20,  1854,  by  John  D,  Biles,  Fort  Vancouver,  Washington 
Territory. 


Hoar. 

Date. 

Ri.e. 

FaU. 

Temp,  of 
air. 

Temp,  of 
water. 

Remarks. 

/ndUf. 

rmekes. 

o 

o 

8E.m... 

ICay      8 

2 

41.5 

40 

Water  very  maddy. 

M 

9 

21 

42 

41.2 

Do. 

M 

10 

3i 

42.5 

41 

Do. 

«« 

11 

41 

43 

42.5 

Do. 

«t 

12 

4 

42.5 

41.2 

Water  clearer. 

M 

13 

3i 

42.9 

41.5 

<l 

14 

4i 

44 

43.1 

« 

15 

51 

45.5 

44 

M 

16 

4i 

46.5 

44.5 

t« 

17 

41 

46 

43.75 

« 

18 

a 

45.5 

44 

« 

19 

5 

48 

46.5 
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20 

41 

48.5 

46.2 

Water  muddy. 

<( 

21 

&i 

47.5 

44.75 

Do. 

U 

22 

4 

48 

46.75 

Do. 

«< 

23 

3| 

47.5 

45.75 

Do. 

•« 

24 

3 

47 

44.5 

Do. 

« 

25 

n 

47.5 

45 

Do. 

« 

26 

2 

46.5 

45 

Do. 

u 
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^7   . 
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it 
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2i 

49   • 
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Water  cleariiiff. 
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2| 
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46.5 

Do. 

u 

30 

3 

50 

47.5 

Water  clearer. 

« 

31 

3i 

50.75 
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Do. 

M 

June     1 

31 

51.5 

49.2 

Water  very  maddy. 

«< 

2 

2 

50.5 

49 

Do. 

«« 

3 

i 

50 

48.5 

Do. 

«< 

4 

i 

49.5 

48 

Do. 

<l 

5 
6 

7 

49 

49.75 

48.5 

48.5 

47.75 

46 

River  at  a  itand. 

l< 

Do. 

M 

1 

Conmiencement  of  fall. 
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Date. 

mse. 

Fall. 

Temp,  of 
air. 

Temp,  of 
water. 

R&tDUkM, 

Inches. 

Inches. 

o 
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8  a.  m. 

Juoe     8 
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ft 
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46.5 
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tt 

19 

20 

52 
52.5 

50.5 
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River  at  a  stand. 
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Fined  report  of  Lieutenant  C.  Crrover,  of  A«  examinations  from  Pike  lake 

to  Fort  Union, 

Sir:  Pursuant  to  your  instrurtions,  on  the  26lh  of  June  I  left  the 
Red  river  trail  at  Pike  lake,  in  order  to  pursue  a  more  southern  course 
to  Fort  Union,  on  the  Missouri,  than  that  marked  out  lor  the  main  party 
of  the  expedition  under  your  command. 

The  principal  topographical  features  of  this  immediate  locality  are 
those  of  a  broad  rolhng  prairie,  falling  off  gently  to  the  south,  and  par- 
tially drained  by  small  streams  tributary  to  the  south  fork  of  the  Chip- 
peway  river.  Many  small  lakes,  a  general  peculiarity  of  the  prairie 
country  previously  passed  over,  are  also  found  here ;  they  are  mostly 
the  result  of  imperfect  drainage,  being  fed  by  falls  of  rain,  and  are 
much  less  numerous  in  the  dry  season.  Those  that  appear  to  be  per- 
manent have  sandy  bottoms,  and  are  generally  thinly  skirted  with  scrub- 
oak,  the  principal  growth  of  this  section  of  the  prairie.  The  formation 
is  a  loose  drift,  having  more  or  less  gravel  in  its  composition,  according 
to  its  elevation.  Granite  boulders,  of  from  a  ton's  weight  down,  are 
sometimes  seen,  but  they  are  not  numerous. 

The  south  fork  of  the  Chippeway  river,  which  I  crossed  nine  miles 
from  Pike  lake,  winds  through  rather  a  depression  in  the  prairie  than  a 
valley,  as  the  difference  of  level  between  its  bed  and  the  adjacent 
country  is  but  small.  It  has  a  general  width  of  about  thirty  yards,  and 
a  depth  of  about  six  feet.  Its  bed,  as  well  as  the  bed  of  its  small  tribu- 
taries, is  sandy.  The  velocity  of  its  current  is  about  four  miles  an 
hour.     Its  banks  are  not  wooded. 

About  nine  miles  from  the  Chippeway  the  Pomme  de  Terre  river 
was  crossed.  This  is  a  stream  of  about  the  same  width  and  depth  as 
the  latter,  though  not  quite  so  swift. 

West  of  the  Pomme  de  Terre  there  are  no  streams  of  any  conse- 
quence to  the  foot  of  Lake  Traverse.  The  prairie  gradually  changes  its 
character,  and  becomes  by  degrees  less  rolling,  to  the  *' Moose  Island" 
lakes — a  series  of  small  lakes  tbuiteen  miles  from  the  Pomme  de  Terre 
river,  and  very  similar  in  character  to  those  already  mentioned.  Thence 
westward,  to  the  foot  of  Lake  Traverse,  the  country  becomes  almost  a 
dead  level — quite  soft,  and  in  places  marshy,  without  a  tree  or  a  twig 
to  break  its  monotony.  How  tar  to  the  north  it  preserves  this  charac- 
ter I  do  not  know;  but  to  the  south,  after  a  few  miles,  it  gradually 
rises,  becomes  rolling,  and  throws  its  surface-water  into  small  lakes, 
which  are  sometimes  the  sources  of  small  prairie  streams  flowing  in  a 
southwestern  direction. 

Lake  Traverse  is  a  beautiful  sheet  of  water,  about  twenty  miles 
long,  with  an  average  width  not  exceeding  three  miles.  It  is  studded 
with  now  and  then  a  small  island;  but  wood  is  by  no  means  plenty — 
probably  through  the  instrumentality  of  the  Indians,  and  frequent  prai- 
rie fires.  Its  surface  is  sixty  or  seventy  feet  below  the  general  level  of 
its  banks.  These  latter  are  quite  abrupt,  and  serrated  with  deep  ra- 
vines, branching  off  in  every  direction  from  the  lake,  and  drawing  off 
the  surface-water  from  the  vicinity. 

About  three  miles  from  its  foot  it  receives,  from  a  northeastern  direc- 
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tion,  a  tributary  called  the  Rabbit  river^— a  small  stream,  not  exceed- 
ing ten  yards  in  width,  with*^  rapid  current  and  rocky  bottom.  This 
stream  is  walled  in  by  high  and  rather  abrupt  banks  towards  the  water- 
course, but  sloping  off,  to  the  east,  to  the  general  level  of  the  prairie, 
and  to  the  west  to  the  bed  of  the  Bois  de  Sioux  river.  Deep  cutting 
would  be  found  necessary  here,  with  perhaps  a  fair  grade  in  addition; 
but  the  earth  is  of  a  loose,  gravelly  nature,  intermixed  with  boulders  of 
various  sizes,  and  would  not,  therefore,  be  difficult  to  work. 

The  Bois  des  Sioux  river  rises  in  Lake  Traverse,  and  running  in  a  gene- 
ral course  a  few  degrees  east  of  north,  is  tributary  to  a  branch  of  the  Red 
river.  Its  current  is  almost  imperceptible — ^not  exceeding  one  mile  an 
hour ;  its  bottom  is  sandy,  ancl  its  width  varies  from  forty  yards  to  a 
,  hundred  or  more.  Its  depth  is  generally  not  more  than  four  feet  In 
ordinary  stages  of  water  its  surface  is  nearly  flush  with  the  broad  inter- 
vals which  stretch  along  on  either  side  between  its  course  and  the  higher 
adjacent  prairies ;  but  in  a  wet  season,  or  when  the  winter  snows  be- 
gin  to  melt,  it  overflows  its  banks  and  expands  to  a  mile  or  more  in 
breadth. 

Between  the  Bois  de  Sioux  and  the  Wild  Rice  river,  which  is  also 
tributary  to  the  Red  river,  there  is  scarcely  a  perceptible  divide.  The 
prairie  is  mostly  soft  and  wet,  with  no  topographical  features  of  any 
importance,  excepting  a  tract  of  sand-hills,  cedled  "Lightning's  Nest," 
which  spring  up  abruptly  from  the  plains  and  cover  several  miles  of 
area.  I  crossed  the  latter  river  forty-five  miles,  in  nearly  a  due  west 
course,  from  the  crossing  of  the  former.  It  is  about  fifteen  yards  wide 
and  four  feet  deep,  and  has  a  muddy  bottom  and  low  banks. 

Then,  in  a  course  a  few  degrees  south  of  west,  a  gently  rolling  prairie 
extends  to  Jaques  or  James  river,  about  ten  miles  below  the  mouth  of 
Grizzly  Bear  creek.  A  few  miles  to  the  north,  however,  (the  course 
traversed  by  my  wagons,)  several  high  sandy  divides  and  rocky  back- 
bones rise  considerably  above  the  surrounding  country. 

The  waters  of  the  James  river  flow  into  the  Missouri.  It  is  a  clear, 
sluggish  stream,  with  an  average  width  of  forty-five  yards,  depth  of  five 
feet,  and  a  hard,  clayey  bottom.  It  threads  a  sinuous  course  through  a 
rich  valley,  of  from  one  to  three  miles  wide — ^which,  judging  from  frag- 
ments of  drift-wood,  is  overflowed  at  times  to  a  considerable  extetfV  At 
points,  however,  the  overflow  is  confined  within  narrow  limits. 

That  portion  of  the  great  prairie  lying  between  the  James  river  and 
the  Missouri  may  be  regarded  as  divided  into  two  terraces.  The  finit 
has  its  general  level  about  ninety  feet  above  the  bed  of  the  James  river, 
its  eastern  boundary.  Its  roll  is  very  gentle — so  much  so,  that  the  second 
terrace,  or  "  coteau  of  the  Missouri,"  may  be  frequently  seen  at  a  dis- 
tance of  thirty  or  forty  miles.  There  are  a  few  small  streams,  having 
their  sources  in  springs  a  few  miles  inland,  which  flow  into  the  river— 
and  other  deep  ravines,  which  appear  to  be  the  beds  of  streams  during 
the  wet  season ;  but  by  far  the  greatest  portion  of  the  surface-water  is 
collected  in  small  lagoons,  many  of  which  are  never  dry.  The  soil  is 
harder  and  dryer  than  in  the  prairies  previously  passed  over,  and  has 
more  gravel  in  it«  composition.  The  valley  of  the  James  river  aflbrds 
a  very  little  wood,  fit  only  for  fiiel;  but  between  this  and  the  Mouse 
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river,  a  distance  of  one  hundred  and  eighty-six  miles,  not  a  particle,  of 
any  kind,  i&  to  be  found. 

Forty-five  miles  from  the  James  river  my  course  struck  the  second 
terrace,  or  "coteau."  This  is  a  broad  expanse  of  broken  country, 
more  or  less  elevated  above  the  first-terrace — irregular  in  its  boundary, 
and  irregular  in  its  topography.  Sections  of  it  are  merely  high-rolling, 
with  sometimes  an  extended  plateau  of  comparatively  even  prairie; 
•while  other  portions  are  much  broken,  sometimes  rising  in  abrupt 
peaks  of  no  great  height,  and  again  in  long,  bare  ridges.  Small  lakes 
are  still  very  numerous,  with  the  peculiarity  that  the  waters  of  many 
aje  more  or  less  salt;  and,  where  they  may  have  become  partially  dried 
up,  white  incrustations  of  salt  are  found  about  their  margins. 

Where  I  struck  the  coteau  the  orairie  rose  from  eighty  to  a  hundred 
feet  in  two  or  three  miles,  and  for  ten  miles  was  high-rolling  and  ab- 
rupt ;  but  at  the  end  of  that  distance,  with  a  slight  and  gradual  de- 
scent, my  course  struck  a  gently-rolling  plane,  that  extends,  though  not 
in  a  direct  line,  to  that  boundary  of  the  coteau  that  runs  nearly  parallel 
to,  but  at  some  distance  from,  the  valley  of  the  Mouse  river.  Though 
obstructions  here  are  not  serious,  it  is  quite  probable  that  more  advan- 
tageous lines  could  be  found,  to  cross  this  portion  of  the  coteau. 

After  striking  the  valley  of  the  Mouse  river,  my  course  to  Fort  Union 
coincided  so  nearly  with  that  of  the  main  party  of  the  expedition,  that 
it  is  unnecessary  for  me  to  write  of  it. 

C.  GROVER, 
Lieutenant  United  States  Army. 

Governor  1. 1.  Stevens. 


Final  report  of  Lieutenant  C,  Grover^  of  his  survey  of  the  Missouri  from 
the  Great  FaUs  to  the  mouth  of  Milk  river. 

Sir  :  I  have  the  honor  to  submit  the  following  journal  and  report  of 
a  survey  of  a  portion  of  the  Missouri  river. 

On  the  morning  of  the  22d  of  September,  with  a  crew  of  three 
men  to  manage  my  craft,  I  cast  off  from  Fort  Benton  in  a  small  flat- 
boat  and  floated  down  the  river.  Turning  a  bend  in  the  river,  we  soon 
lost  sight  of  Fort  Benton  and  found  ourselves  shut  in  from  all  outward 
objects,  between  the  high  banks  of  the  river ;  for  the  Missouii,  from 
its  falls  for  many  miles  on  its  way,  traces  its  course  at  the  bottom  of  a 
deep  canon  worn  by  its  waters. 

The  faces  of  this  canon  are  generally  very  abrupt  and  bare,  and  ap- 
proach quite  close  upon  the  water-course;  at  the  same  time  determin- 
ing only  the  general  direction  of  the  river,  so  that  each  detour  of  the 
stream  leaves  a  small  rich  interval  in  the  bend,  covered  with  luxuriant 
grass,  and  sometimes  skirted  with  a  few  small  cotton-wood  trees. 

About  11  o'clock  we  passed  the  site  of  an  old  fur-trading  post,  for- 
merly occupied  by  Mr.  Harvey,  who  has  now  established  one  about 
three-quarters  of  a  mile  above  Fort  Benton.  At  12  o'clock  we  stop- 
ped to  lunch  where  the  river  flows  under  a  high  bank,  composed,  for 
nearly  a  hundred  feet  above  the  surface  of  the  water,  of  blue  marly 
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earth.  Some  of  the  lower  portions  of  its  surfiice  were  covered  with  a 
snow-white  incrustation  of  glauber  salts,  which  appeared  to  have  beai 
formed  by  evaporation  of  water  percolating  through  the  face  of  the 

bank. 

Continuing  on,  we  soon  passed  the  site  of  the  old  trading-post,  Fort 
McKey,  marked  by  the  remains  of  an  old  adobe  wall.  This  fort  was 
burned  some  years  ago  by  the  Fur  Company  on  account  of  some  difl5- 
culty  with  the  Indians,  which  rendered  it  advisable  for  the  company  to 
withdraw  their  post  to  some  point  lower  down  the  river.  We  passed 
also  three  small  islands  and  a  large  one  known  by  the  name  of  "Cache 
island,"  just  below  which,  and  nearly  opposite  the  mouth  of  the  Marij 
river,  we  moored  our  boat  for  the  night 

The  banks  of  the  river  to-day  have  varied  from  one  hundred  to  one 
hundred  and  sixty  feet  in  height;  its  bed  has  been  very  crooked  and  com- 
posed entirely  of  loose  gravel — the  stream  perfectly  clear  and  transpa- 
rent. The  current  flows  with  a  tolerably  uniform  velocity  of  about  2.7 
miles  per  hour,  except  at  some  points  where  its  unusual  shallowness  gives 
a  slight  increase  of  rate.  The  river  is  considered  at  this  season  of  the 
year  to  be  at  its  lowest  stage  of  water ;  the  depth  of  water,  therefore, 
found  upon  any  rapid,  may  be  considered  as  the  minimum  depth  for  thai 
point.  A  number  of  rapids  and  shallows  have  been  passed  during  the 
day,  of  which  the  only  ones  worthy  of  notice  are,  a  shallow  about  6ve 
miles  below  Fort  Benton,  with  only  fifteen  inches  of  water  on  the  bar; 
one  opposite  the  site  of  old  Fort  McKey,  with  twenty  inches ;  andooe 
about  five  miles  above  the  mouth  of  the  Maria,  with  twenty-two  inches. 
The  increase  of  current  at  either  of  these  points  is  not  material. 

Beaver  are  very  numerous  along  the  river,  and  they  appear  to  be 
veiy  hard  at  work  laying  in  their  winter  supply  of  provisions.  At  ev- 
ery willowy  point  they  have  made  great  havoc  among  the  willows  and 
small  cotton-wood.  They  select  their  winter  quarters  with  a  sharp  eye 
to  the  proximity  to  forage,  and  if  possible  establish  iheir  domicil  near 
a  growth  of  small  cotton-wood.  In  the  fall  they  fell  what,  in  their  judg- 
ment, is  sufficient  to  last  through  the  winter,  cut  it  into  convenient 
lengths,  and  sink  it  before  the  entrance  of  their  holes.  If  they  are 
obliged  to  go  any  distance  from  the  bank  for  their  supply,  after  it  is 
cut  they  pack  it  to  the  water  on  their  backs.  They  commence  their 
labors  immediately  after  dark,  and  continue  them  till  daybreak. 

Soon  after  supper  one  of  our  men  went  out  with  his  rifle  and  shot 
three,  but  secured  only  one,  which  he  shot  through  the  head.  The 
other  two  were  only  wounded,  and  they  quietly  betook  themselves  to  the 
bottom  of  the  stream.  They  invariably  sink  unless  instantaneously 
killed. 

The  day's  travel  has  been  20.8  miles,  following  the  river. 

Seyttmber  23. — Last  night  was  quite  cool,  cloudy,  and  windy.  This 
morning  was  clear,  cool,  and  bracing.  My  men  bivouaced  in  a  small 
clump  of  willows  on  shore,  but  I  preferred  sleeping  in  the  boat,  which 
had  been  made  very  comfortable  by  springing  bows  over  it  and  cover- 
ing it  with  canvass  to  protect  us  from  the  rain.  The  beaver  killed  last 
night  was  dressed,  and  the  most  of  it,  including  the  tail,  was  cut  up 
and  boiled  for  breakfast.  Cooked  in  this  way  it  is  very  tender  and 
well  flavoteA,  ^axUCrVJXax^^  >5cka  xaS^^^Vjidx  is  a  luxury  that  would  com- 
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pare  favorably  with  anything  upon  the  table  of  an  epicure.  It  tasted 
to  me  as  much  like  calt's-foot  jelly  as  anything  I  can  hken  it  to, 
though  it  is  very  hearty  and  has  a  peculiar  flavor.  One  tail  is  enough 
for  a  dinner  for  three  men.  The  skin  was  stretched  by  making  perfo- 
rations around  the  edge  and  lacing  it  with  strings  upon  a  hoop  some- 
what larger  in  circumference  than  the  skin.  Its  original  proprietor 
must  have  been  very  industrious,  as  I  observed  he  had  worn  the  fur 
nearly  off  both  his  shoulders  in  carrying  wood. 

Soon  after  commencing  our  day's  journey  we  passed  the  mouth  of 
the  Marias,  a  very  sizeable  stream  emptying  into  the  Missouri  from  the 
north.  Like  the  Missouri,  it  winds  its  way  at  the  bottom  of  a  wide 
and  deep  canon ;  but  the  faces  of  the  canon  are  generally  more  abrupt 
than  those  on  the  latter  river — so  much  so,  that  it  is  a  matter  of  diffi- 
culty sometimes,  to  one  unacquainted  with  the  country,  to  find  a  place 
where  a  pack-mule  can  be  driven  up  or  down  the  banks.  The  enclosed 
valley  is  from  half  a  mile  to  a  mile  wide.  Its  soil  is  rich  and  moist, 
and  supports  a  luxuriant  growth  of  grass  and  cotton- wood  in  abundance, 
with  some  alder  and  wild-cherry  trees.  The  river  at  its  mouth  is  about 
one  hundred  yards  wide,  its  water  clear,  and  its  bottom  rocky.  The 
first  trading-post  established  in  the  Blackfoot  country  was  situated 
near  its  junction  with  the  Missouri. 

We  passed  during  the  day  some  small  unwooded  islands.  The 
general  character  of  the  banks  has  been  the  sume  as  yesterday,  except 
at  some  points  they  have  fallen  back  with  a  gradual  slope  to  the  gene- 
ral prairie-level,  giving  us  an  occasional  view  of  the  conical  caps  of 
the  Bear's  Paw  and  Highwood  mountains. 

Antelope  are  numerous  upon  the  banks,  but  they  are  wild  and  seem 
to  appreciate  the  necessity  of  keepin<j:  out  of  gun-shot.  A  few  ducks 
also  nave  been  started,  upon  turning  the  river-bends. 

It  has  been  very  windy  and  somewhat  cloudy  all  day,  and  to-night 
the  air  is  cool  and  feels  like  rain.  The  remarks  of  yesterday  regard- 
ing the  regimen  of  the  river  will  apply-equally  well  to-day,  except  that 
there  is  to-day,  universally,  a  little  more  water  on  the  rapids.  The 
shallowest  ones  are  as  follows,  viz :  One  opposite  the  head  of  Span- 
ish island,  depth  of  water  two  feet ;  one  about  a  mile  higer  up,  depth 
same;  one  about  three  miles  above  camp,  depth  same;  and  one  three 
miles  above  that,  depth  two  feet  two  inches.  At  all  these  points  the 
channel  is  good. 

About  3  o'clock  we  camped  on  the  south  side  of  the  river.  Its  width 
at  this  point  is  247  yards ;  and  thus  far  it  has  varied  between  175 
and  260  yards.  As  we  have  been  unable  to  kill  any  game  to-day, 
we  picked  the  remaining  bones  of  the  beaver  for  supper.  Distance 
travelled  by  water  18  miles. 

September  24. — The  wind  continued  high  and  irregular  aU  last  night, 
but  at  sunrise  it  abated ;  and  though  at  times  the  sky  was  partially 
overcast,  the  morning,  on  the  whole,  was  bright  and  genial.  Such  a 
morning  was  well  in  keeping  with  the  beautiful  scenery  with  which  we 
were  soon  surrounded.  Upon  leaving  camp  we  floated  gently  down 
the  stream  in  long  sweeping  curves,  and  passed  several  beautiful 
islands  partially  covered  with  a  scattering  cotton-wo©d  growth,  with 
37 
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now  and  then  an  old  inhabitant,  whose  barkless  tr 
marked  the  effects  of  spring  freshets. 

About  10  o'clock  we  commenced  to  wind  an 
Bear's  Paw,  and  the  scenery  assumed  an  entirely  i 
were  novv  more  abrupt  and  crowded  the  river;  co 
tacbed  pillars  of  partially  cemented  sand,  cappe< 
light  brownish  sandstone,  tower  up  from  their  sle< 
ot  a  hundred  feet  or  more  above  the  water.  Tl 
weather  upon  the  bluffs  in  the  back-ground  has  w 
sand  grotesque  forms ;  while  lower  down  their  fac 
rock  i'rom  three  to  six  feet  thick,  with  a  dip  nearh 
form  strike,  beaten  and  cracked  by  the  weather,  ri 
feet  above  the  surface,  run  up  and  down  the  stee| 
shoulders  of  the  cliffs — a  most  perfect  imitatior 
Taking  all  this  into  view,  it  requires  but  a  little  c 
tion  to  establish  a  pretty  clear  case  of  "old  ruins. 

About  noon  we  stopped  to  lunch  at  the  base  of 
adel  Rock,"  a  vertical  shaft  of  volcanic  rock  risir 
feet  above  the  water's  edge,  and  standing  upon  i 
feet  square.  There  are  many  cavil  ies  in  its  faces 
a  good-sized  apple,  which  are  sometimes  lined  wi 
ate  of  lime.  I  split  off  the  top  of  a  pretty  large  a 
one,  which  I  took  away  as  a  specimen. 

About  4  o'clock  we  camped  on  a  narrow  bott< 
of  the  river.  While  the  men  sat  about  buildinj 
path  down  the  stream  a  short  distance  to  take  a 
bend,  but  had  not  walked  over  two  hundred  yarc 
lo(jk  towards  the  bluffs,  I  saw  a  fine  big-horn  buck 
dignified  mien  down  a  narrow  path  that  led  to  ll 
quest  of  waier.  By  quickly  retracing  my  steps  I 
tion,  and  sent  out  one  of  the  men,  who  was  an 
pursuit  of  him.  With  two  shots  he  succeeded  in 
and  we  soon  had  his  spare-ribs  roasting  on  a  stick 
flesh  of  the  big-horn  is  very  sweet  and  juicy,  and 
lope  in  its  flavor. 

Soon  after  camping  a  heavy  wind  arose,  acco: 
and  rain,  and  such  evident  appearances  of  a  st 
pitched  a  tent  which  we  had  taken  along  for  sucl 

We  passed  six  islands  to-day;  the  two  largest  < 
"  Elk"  and  "Pretty  Horse  "  islands.  The  latter  i 
having  been  used  by  the  Fur  Company  some  yea 
their  horses.  Among  a  number  of  rapids  passed 
are  the  most  important,  viz :  One  opposite  Pretty  H 
feet ;  one  about  five  miles  below  that,  depth  on( 
One  known  as  "Kip's  rapids,"  nearly  two  miles  al 
depth  two  feet  one  inch ;  and  one  about  three-qut 
camp,  depth  one  foot  eleven  inches.  At  all  the 
was  very  good.     Distance  travelled  to-day  by  wj 

The  26th  was  cold,  stormy,  and  windy,  and  t 
all  day.  After  breakfast  I  went  up  to  the  hlufb 
of  dome  o?  \iioae  ^Vliai^  of  ^ojad^  with  sandstone 
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yesterday's  journal.  By  climbing  up  a  goat-path,  which,  by  the  way, 
was  no  easy  matter,  I  succeeded  in  getting  on  the  top  of  one  of  the 
globes  that  rested  on  a  short  pillar,  and  in  passing  from  that  to  some  of 
the  others  that  were  near  it.  All  the  balls  in  this  clump  were  nearly 
of  the  same  size — ^between  six  and  eight  feet  in  diameter;  and,  as  far 
as  the  eye  could  detect,  as  perfectly  round  as  if  they  had  been  turned. 
They  had  evidently  at  some  remote  period  formed  part  of  a  stratum 
of  sandstone  that  runs  through  Uie  adjacent  bluffs  and  overlies  a  thick 
stratum  of  partially  cemented  sand ;  and  having  become  detached  from 
it  by  frost  or  otherwise,  had  been  shaped  by  the  action  of  the  weather. 

At  the  foot  of  the  bluffi,  and  in  the  small  runs  that  led  down  to  the 
river,  were  traces  of  a  lignite,  and  in  places*  dauber  salt  had  collected 
by  efflorescence  on  the  surface.  During  my  absence  from  the  camp  the 
men  killed  two  more  big-horns.  Widm  of  the  river  at  this  point,  180i 
yards. 

September  26. — This  morning  we  selected  the  choicest  portions  of 
the  three  big-horns  killed  at  the  camp,  and  stowed  them  away  in  the 
boat  for  future  consumption ;  for  the  weather  now  had  become  so  cold 
that  there  was  little  danger  of  its  spoiling  for  the  present,  and  it  was 
considered  decidedly  preferable  to  bacon.  The  remainder  we  left  for  the 
wolves,  who  had  prowled  around  with  great  impatience  for  the  last 
twenty-four  hours  for  their  share  of  the  game. 

The  high  and  precipitous  sand  and  sandstone  banks  previously  no- 
ticed, continued  for  a  few  miles  further  this  morning,  when  they  be- 
came entirely  changed  in  character,  receding  farther  from  the  river 
and  becoming  less  abrupt,  and  covered  with  a  little  vegetation.  Lone 
narrow  bottoms  skirted  the  river  on  one  or  bo*h  sides,  sprinkled  with 
cotton-wood  and  covered  with  grass. 

About  11  o'clock  we  passed  the  mouth  of  Arrow  river,  a  small 
stream  emptying  into  the  Missouri  on  the  south  side.  There  is  some 
timber  here,  though  not  much  of  a  width  of  intervaL  This  is  the  point 
where  the  Fur  Company  established  Fort  Cotton  after  abandoning  old 
Fort  McKey.  There  are  scarcely  any  traces  of  the  old  stockade  left 
now. 

About  five  miles  lower  down  the  river  the  bluffs  become  very  high, 
and  receding  on  both  sides,  but  much  more  regular  and  less  broken 
on  the  south  than  on  the  north  side  of  the  river.  There  are  some  traces 
of  vegetation  on  the  bluffs,  but  no  wood  except  a  scattering  growth  of 
small  stunted  pines,  which  confine  themselves  entirely  to  the  higher 
portions,  and  looked  as  if  they  scratched  together  a  livelihood  with  a 
great  deal  of  difficulty  up  there. 

*  A  snbseqiient  analyzatlon  by  Dr.  A.  A.  Hayes,  of  Boiton,  of  a  small  quantity  collected, 
gaTO  the  Mowing  components  parts: 

In  100  moisture 3.90 

Sulphate  of  lime 5.60 

Sulphate  of  alumina  and  iron 3.52 

Sulphate  of  soda 43.40 

Insoluble  sand 44.00 

99.72 
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of  water  on  it— Channel  good.  Another  a  mile  below  that,  two  feet 
three  inches  of  water  in  the  channel,  with  several  rolling  stones  on  each 
side  of  it.  But  the  worst  place,  by  far,  yet  found  in  the  river,  is  what 
is  called  "  Dauphan's  rapid :"  the  water  here  was  only  one  foot  eight 
inches  deep;  rate  of  current,  which  is  the  greatest  yet  found  anywhere, 
was  nearly  five  miles  an  hour,  and  in  addition  several  rolling  stones 
were  found  lodged  on  the  bar.  All  the  other  rapids  had  two  feet  three 
inches  and  upwards  of  water,  and  good  channels.  The  day  has  been 
cold,  cloddy,  windy,  and  uncomfortable,  a  very  fair  accompaniment 
to  the  scenery.     Distance  made  to-day  19.2  miles. 

September  28. — To-day  has  been  very  agreeable,  though  at  times  a 
little  cloudy  and  windy.  But  the  banks,  as  far  as  the  "Mauvaise 
Terre"  extends,  which  is  to  within  two  miles  of  camp,  are  just  as 
abruptly  broken  and  hopelessly  barren  as  yesterday  There  have  been, 
however,  narrow  strips  of  passable  bottom-land,  with  now  and  then  a 
little  wood  on  one  or  the  other  side. 

About  12  o'clock  I  met  Mr.  Harvey's  hunter,  in  advance  of  his  keel- 
boat;  from  whom  I  understood  they  were  about  forty  days  from  the 
Yellowstone.  Soon  after  we  met  the  boat  itself,  which  his  party  were 
cordelling  up  the  river,  heavily  laden  with  Indian  goods.  The  draughts 
of  these  keel-boats  vary  from  twenty-eight  inches  to  three  feet;  con- 
sequently, when  ascendmg  the  river  late  in  the  season,  they  are  at  times 
forced  to  lighten  them  over  the  worst  rapids. 

Game  in  the  Mauvaise  Terre  has  been  comparatively  veiy  scarce ; 
antelope  and  big-horn  do  occasionally  come  down  from  the  bluffs  to  drink, 
but  they  evidently  don't  find  sufficient  attractions  about  the  locality  to 
induce  them  to  prolong  their  stay.  As  to  us,  we  are  perfectly  willing 
to  leave  it,  and  look  fBrward  to  something  less  monotonous. 

There  are  three  bad  points  in  the  river,  passed  to-day :  first,  a  shallow, 
about  four  miles  below  our  last  camp,  where  the  river  spreads  out  much 
broader  than  usual ;  depth  of  water  one  foot  eleven  inches — channel 
otherwise  good.  Second,  what  is  called  the  "  Three  Channels :"  the 
water  here  is  divided  by  a  gravelly  bar;  depth  two  feet  two  inches; 
channel  crooked.  And  third,  andf  worst,  the  rapid  opposite  "Cow 
island."  There  is  but  one  foot  nine  inches  of  water  in  the  channel.  The 
water  is  here  divided  into  three  parts :  one  a  stream  running  round 
"Cow  island;"  another  making  between  "Cow  island"  and  a  sand- 
bar; and  the  other,  the  main  one,  passing  to  the  left  of  all.  The 
width  of  the  river  at  camp  is  228  yards.  Distance  made  to  day,  26.3 
miles. 

September  29. — We  are  rapidly  approaching  a  more  inhabitable  coun- 
try. The  blufis  are  less  high  and  more  sloping,  and  covered  with  grass. 
The  bottoms  along  the  river  increase  in  width  and  richness  of  soil,  and 
fields  ot  rank  grass  alternate  with  thick  groves  of  cotton- wood,  cherry, 
and  willow.  The  larger  points  of  timber  at  this  sesison  of  the  year 
are  overrun  with  bands  of  elk  and  deer,  which  seek  the  protection  of 
the  thickets  from  the  cold  autumn  storms. 

The  bed  of  the  stream,  which  was  before  rocky,  is  now  at  times 
dandy  or  muddy,  and  supports  an  occasional  snag,  and  the  water  grows 
turbid  and  Missouri-like. 
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About  half-past  4  o'clock,  when  we  began  to  think  •about  camping, 
we  suddenly  came  upon  a  large  band  of  elk,  on  a  sandy  beach  in  a  sunny 
nook  of  the  river,  enjoying  themselves,  each  according  to  his  own  fancy. 
Some  were  lying  down ;  some  were  practising  the  art  of  selMefence 
with  their  horns,  while  others  were  looking  on.  Upon  seeing  us,  how- 
ever, they  all  disappeared  into  the  timber,  except  one,  the  patriarch  of 
the  flock,  who  remained  behind  to  cover  the  retreat  of  the  others,  and 
satisfy  his  own  native  curiosity.  But  he  lost  his  life  by  his  temerity, 
and  we  gained  a  skin  and  pair  of  horns — ^nothing  more,  for  he  was  too 
old  and  rank  to  furnish  any  delicate  steaks. 

Before  sunset  I  followed  a  buffalo  trail  to  the  top  of  a  high  hill  near 
at  hand,  from  which  I  could  see  the  surrounding  country — a  woodless 
rolling  prairie,  running  back  in  the  distance  as  far  as  the  eye  could  ex- 
tend. While  standing  there,  looking  at  the  several  herds  of  buffido 
grazing  in  the  distance,  I  noticed  as  many  as  twenty  wolves,  sneaking, 
with  their  tails  between  their  legs,  from  different  quarters  towards  our 
camp.  They  h-d  learnt  the  news  of  the  dead  elk.  There  are  a  few 
scattering  pines  on  the  bluffs  along  here;  also  some  short,  scrubby,  red 
cedar,  covered  with  berries,  but  no  other  shrub. 

About  two  miles  above  camp  we  passed  a  small  stream,  making  in 
from  the  north,  which  my  pilot  said  was  called  "Little  Rocky  Mount- 
ain river,"  and  was  never  dry,  as  many  of  the  small  streams  are,  late 
in  the  summer.  Another  small  stream  coming  in  from  the  south — ^with- 
out a  natne — ^was  passed  a  little  below  "  Two  Calf  island.  Of  the 
rapids,  one  opposite  "Two  Calf  island  has  two  feet  of  water,  with  a 
few  large  loose  rocks  near  the  channel.  All  the  others  have  upwards 
of  two  feet  of  water,  and  good  channels.  Distance  travelled  to-day 
28.2  miles. 

September  30. — It  was  cold  this  morning,  and  frosty,  and  the  trees 
glistened  like  crystals  in  the  rising  sun,  as  we  pulled  up  stakes  and  cast 
off  into  the  stream.  We  can  appreciate  a  bright  sunny  day  again,  as 
we  have  not  had  the  like  for  about  a  week.  The  river  windfs  with  lon- 
ger and  more  regular  curves,  leaving  heavily  wooded  points  of  timber, 
bounded  on  three  sides  by  the  channel,  alternating  from  side  to  side. 
The  channel,  too,  is  much  improved ;  there  are  no  rapids  to  obstruct 
it,  and  a  greater  depth  of  water.  The  river-bed,  which  was  before 
mostly  gravel,  is  now  becoming  mostly  clay  and  sand,  and  the  few 
islands  passed  to-day  have  been  pointed  off*  by  sand-bars  at  both  ends, 
Missouri  fashion.  The  bluflfs  are  lower  and  more  receding  than  yester- 
day, particularly  on  the  north  side. 

About  2  o'clock  we  came  unexpectedly  upon  a  band  of  elk,  swim- 
ming the  river,  and  succeeded  in  killing  a  fine  doe,  which  came  very 
opportunely,  as  our  supply  of  big-horn  was  entirely  exhausted.  About 
6  o'clock  we  camped  on  the  head  of  a  large  wooded  island,  under  the 
banks  of  which  there  were  a  great  number  of  beaver  lodges.  About 
sunset  two  buffalo  came  down  from  the  main  land  and  swam  the  river, 
just  below  camp.  Intent  upon  getting  a  hump  rib,  I  started  in  pursuit, 
and  by  creeping  along  under  cover  of  a  deep  fringe  of  willows,  ap- 
proached within  ten  paces  of  the  hindmost  one,  and,  taking  deliberate 
aim  about  two  feet  below  the  hump,  which  was  the  only  part  to  be 
seen  above  the  willows^  fired.     The  old  bull  (as  it  turned  out  to  be) 


H.   Doc.  129.  671 

elevated  his  short  tail  straight  in  the  air,  and,  with  one  gnint,  put  off  at 
foil  speed  into  the  woods ;  and  though  I  trailed  him,  by  the  olood,  for 
more  than  three-quarters  of  a  mile,  I  lost  him  at  last ;  probably  in  some 
thicket,  where  he  deposited  himself  for  the  benefit  of  the  wolves.  A 
sick  or  wounded  animal  stands  but  a  little  chance  of  recovery,  for  the 
wolves  follow  and  harass  him  till,  through  exhaustion,  he  lies  down  per- 
fectly helpless,  when  they  proceed  to  make  a  meal  of  him  before  the 
life  is  out  of  his  body.     Distance  travelled  to-day,  30  miles. 

October  1. — This  morning  was  clear  and  frosty  again,  and  every  sound 
was  echoed  and  re-echoed  with  long  vibrations  as  we  floated  down  the 
stream. 

The  river  to-day  is  in  all  respects  very  similar  to  what  it  was  yes- 
terday, but  gradually  growing  a  little  wider.  The  banks  on  both  sides 
are  somewhat  more  broken,  and  in  places  quite  high.  The  general 
course  of  the  river  changed  about  9  o'clock  from  nearly  southeast  to  near- 
ly due  south  as  far  as  the  mouth  of  the  Muscle  Shell,  a  very  considerable 
stream  emptying  in  from  the  south,  which  was  passed  about  noon.  I  did 
not  measure  its  width,  but  judged  it  to  be  considerably  less  than  one  hun- 
dred yards.  It  is  very  low  now,  but  earlier  in  the  season  it  probably 
throws  in  a  large  body  of  water.  Its  bed  is  very  similar  to  that  of  the 
Missouri  at  its  junction;  and,  like  it,  it  is  skirted  with  low  grounds  well 
covered  with  cotton-wood. 

A  short  distance  above  the  mouth  of  the  Muscle  Shell  we  stopped  to 
lunch,  and  afterwards  picked  up  several  interesting  specimens  of  fossil 
remains  of  shell-fish  oi  different  forms  and  sizes,  ana  procured  others 
still  more  perfect,  by  breaking  open  loose  fragments  of  limestone  that 
bad  fallen  down  from  the  banks. 

About  2  o'clock,  coming  to  a  portion  of  the  river  comparatively 
straight,  we  saw  a  herd  of  buffalo  on  the  bank  about  two  miles  below, 
preparing  to  cross.  They  did  not  all  descend  to  the  water's  edge  at 
once,  but  one  or  two  pioneers  and  leaders  of  the  band  kept  in  advance, 
apparently  to  try  the  ootlom  lest  it  should  prove  miry,  and  the  whole 
herd  get  swamped.  The  bottom  proving  satisfactory,  the  leaders  plunged 
in,  followed  by  the  whole  band,  who  landed  safe  on  the  other  side. 
One  would  think  they  found  it  very  hard  work,  for  in  swimming  they 

frunt  so  as  to  be  heard  distinctly  a  mile.  Below  this  they  have  learned 
y  experience  to  be  very  cautious  in  selecting  a  crossing-place,  for  the 
flats  near  the  water's  edge  are  sometimes  nothing  but  quicksand,  or 
tenacious  clay,  very  difficult  to  work  through.  At  one  point,  some  dis- 
tance below  the  mouth  of  Milk  river,  I  saw  five  wolves  hopelessly 
mired  near  a  dead  buffalo,  who  had  met  with  the  same  fate.  We 
went  ashore,  and  found  that  the  clay  was  so  much  dried  up  as  to  admit 
of  our  approaching  their  place  of  incarceration,  when,  by  dint  of  prying 
with  sticks  and  pulling  at  their  tails,  we  succeeded  in  releasing  them,  so 
much  exhausted  as  to  be  scarcely  able  to  crawl.  They  must  have 
lain  there  a  week. 

But  to  return  to  the  buffalo :  one  of  the  men  killed  one,  a  fat  cow, 
and  we  selected  the  finest  parts  and  went  on  our  way. 

Camped  about  3  o'clock.  At  about  6  p.  m.  one  of  the  men,  who  had 
been  out  hunting,  came  in  and  said  he  had  seen  a  "war  party"  of 
about  sixty  Blackfeet  going  into  camp,  just  around  the  bend  above  us. 
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Such  neighbors  are  by  no  means  pleasant;  and  not  having  any  partioh 
lar  desire  at  that  time  to  be  kept  up  the  most  of  the  night  watching  oar 
"traps"  and  talking  about  the  "Great  Father  at  Washington,"  which 
would  have  been  the  case  had  we  been  discovered,  I  gave  them  the 
slip  by  dropping  down  about  two  miles,  and  camping  upon  the  foot  ot 
an  island.     Distance  travelled  to-day  28.7  miles. 

October  2. — There  are  very  few  points  now  in  the  channel  where  a 
rocky  bottom  is  to  be  found.  The  water  is  quite  turbid,  and  snags  and 
sawyers  are  of  frequent  occurrence.  The  general  course  of  the  river 
after  passing  the  mouth  of  the  Muscle  Shell  about  two  miles,  is  nearly  due 
north  for  about  ten;  so  that  a  long  tongue  of  land  is  formed  by  the  great 
southern  bend  of  the  river,  which  is  not  more  than  four  oiUes  wide.  The 
banks  on  the  south  side  of  the  river  are  still  quite  high  and  much  broken, 
and  a  few  scrubby  pines  and  dwarf  cedar  are  to  be  seen  near  their  tops. 
Incrustations  of  glauber  salt  whiten  the  banks  in  many  places;  a  pe- 
culiarity by  no  means  local,  but,  on  the  contrary,  of  very  general  occur- 
rence all  along  the  river.  On  landing  at  noon  we  picked  up  some  more 
specimens  oi  fossil  shell-fish,  also  some  conglomerated  fossil  marine 
snells,  in  which  the  cementing  substance  was  carbonate  of  lime.  This 
fossiliferous  region  appears  pretty  extensive.  What  specimens  I  erf- 
lected  I  picked  up  accidentally,  as  it  was  not  my  object  to  make  a 
collection,  had  I  had  the  means  of  carrying  them.  This  afternoon  we 
again  entered  the  Mauvaise  Terre,  very  similar  to  the  bad  lands  already 
11  passed,  except  that  the  bluffs  do  not  crowd  the  river  so  closely.     Game 

IS  very  abundant,  especially  beaver.  One  point  was  passed  to  day 
where  for  more  than  a  mile  they  had  cut  down  all  the  available  trees 
on  the  banks :  the  diameter  of  some  of  those  felled  was  at  least  16  inches. 
Wolves  and  large  gray  owls  are  more  plenty  than  they  have  been, 
judging  from  the  din  they  keep  up  all  night.  Distance  travelled  to-day 
29.5  miles. 

October  3. — There  was  a  slight  frost  last  night,  and  this  morning  was 
bright  and  clear;  and  it  has  been  fair  all  day,  but  tonight  it  is  dark  and 
murky  in  the  west,  as  if  preparing  for  rain.  The  adjacent  country  pre- 
serves the  broken,  barren  character  of  yesterday.  Fossils,  similar  to 
those  collected  yesterday,  were  noticed  to-day ;  also  spherical  nodales 
of  argillaceous  iix)n  ore,  about  as  bi^  as  oranges,  were  found  lying  about 
on  the  surface  in  some  localities.  Some  of  these  were  simply  spheri- 
cal, made  up  of  concentric  layers;  while  others  consisted  ot  a  number 
of  spheres  in  combination,  or  of  a  scoriaceous  mass  of  imperfect  spheres 
about  the  size  of  a  pea,  or  a  little  larger. 

About  3  o'clock  we  passed  a  conical-shaped  mountain,  about  a  mile 
and  a  half  from  the  river,  which  is  so  peculiar  on  account  of  .its  posi- 
tion and  regularity  of  form,  that  it  has  oecome  a  landmark  and  is  called 
half-way  between  Fort  Benton  and  the  Yellowstone,  though  its  distance 
is  somewhat  greater  from  the  former  than  from  the  latter  place.  A 
great  number  of  buffalo  have  been  seen  to  day,  but  no  other  game  of 
any  consequence.     Distance  travelled,  32.4  miles. 

October  4. — To-day  has  been  quite  pleasant,  notwithstanding  the  un- 
toward appearance  of  last  night.  The  river  has  now  become  quite 
similar,  in  every  respect,  to  the  Lower  Missouri.  It  is  nearly  as  wide; 
its  bottom  \a  satvA^,  ^xidi  AotaaA^  ^^xsv^^^sad-bars  render  the  cbanoel 
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about  m  uncertain.  The  adjacent  bottoms  increase  in  width,  richness 
of  soil,  and  density  of  growth.  The  bluflS  on  the  north  side  have  de- 
clined and  receded  very  much,  being  now  nothing  more  than  the  break- 
ing down  of  the  high  rolling  prairie  to  the  immediate  valley  of  the 
river.  But  to  the  south  they  are  still  quite  high  and  abrupt,  but  have 
more  grass  on  them.  Several  bands  of  elk,  and  some  buffalo,  were 
seen  on  the  banks  to-day,  and  one  fine  cow  was  killed  soon  after  going 
into  camp.     Distance  made,  31.3  miles. 

October  6— Was  a  warm,  hazy  day.  The  regimen  of  the  river  and 
topographical  features  of  the  banks  remain  the  same  as  noted  yesterday. 

About  11  o'clock,  as  we  turned  a  bend  in  the  river,  we  saw  a  grizzly 
bear  about  a  mile  and  a  half  below  us,  walking  leisurely  towards  the 
river,  probably  after  a  drink.  He  appears  to  have  discovered  us,  too, 
about  the  same  time,  and  to  have  been  somewhat  confused  in  his  own 
mind  as  to  what  to  make  of  us.  He  probably  had  never  seen  such  a 
craft  as  ours  before ;  and  concluding  to  look  into  the  matter  further,  he 
took  a  seat  to  await  our  approach.  When  nearly  opposite  to  him,  he 
arose  on  his  hind  legs  and  looked  at  the  novelty  a  moment,  then,  with 
extended  arms  and  an  open  countenance,  advanced  towards  us  till  the 
water  was  somewhat  above  his  knees,  and  there  awaited  our  approach. 
But  he  had  not  to  wait  long,  for  two  ounce-balls  from  our  rifles  gave  him 
a  fatal  wound,  with  which  he  was  only  able  to  crawl  about  one  hundred 
yards,  to  fall,  for  the  last  time,  a  victim  of  misplaced  confidence.  He 
measured  seven  feet  from  tip  of  nose  to  tail — not  over  a  medium  size, 
if  it  is  that.  Buffalo,  elk,  deer,  antelope,  ducks,  and  geese,  were  ob- 
served in  unusual  numbers  to-day.  Camped  about  4  o'clock  in  the  Big 
Dry  fork  of  the  Missouri.    Distance  travelled,  26.6  miles. 

October  6. — Remained  in  camp  on  account  of  high  winds.  The  Big 
Dry  river,  near  which  we  camped,  is  quite  remarkable  at  this  season; 
though  its  bed  is  tour  hundred  and  seventy-two  yards  wide,  (about  the 
width  of  the  Missouri  at  this  point,)  there  is  not  a  drop  of  water  in  it. 
Its  bed  is  composed  of  fine  brown  sand,  like  that  of  tne  Missouri,  and 
it  has  a  wide  valley  quite  well  wooded,  and,  but  for  want  of  water, 
would  be,  in  every  respect,  as  respectable  a  river  as  the  Missouri. 
During  the  early  part  of  the  season,  it  throws  in  a  considerable  amount 
of  water;  and  even  now,  is  said  to  contain  a  little  above  its  mouth, 
which  finds  its  way  to  the  Missouri  by  seeping  through  the  sands  below 
the  bottom. 

October  7. — On  the  morning  of  the  7th  we  left  the  shore,  with  the 
pleasing  anticipation  of  soon  passing  the  mouth  of  the  Milk  river.  The 
channel  was  found  to  be  worse  than  it  had  been  for  many  days,  for  the 
water  was  often  divided  by  sand-bars  into  many  channels  of  nearly  the 
same  dimensions. 

About  half-past  10  o'clock  we  passed  "El  Paso"  Point,  where  the 
steamboat  of  that  name  had  unloaded  its  cargo,  the  outfit  for  the  Black- 
foot  trading-post  in  the  summer  of  1863.  This  is  the  highest  point  to 
which  a  steamboat  has  yet  ascended  the  river. 

About  2  p.  m.  we  landed  at  the  mouth  of  the  Milk  river,  which, 
though  very  low,  measured  120  yards  in  width.  Its  bottom  is  very  sim- 
ilar to  that  of  the  Missouri  at  its  junction  ;  its  valley  is  broad  aivd^^\SL 
wooded.    Distance  of  the  mouth  of  the  rivet,  ftom \a«x  e.^\a>^^  ^V  \ss\^!^ 
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twenty-five  feet.  The  second,  nearly  three  miles  below  the  first,  is  a 
small  crooked  cascade  of  five  feet  eleven  inches  pitch.  Immediately 
below  is  the  thiid.  Here,  between  high  banks,  a  ledge,  nearly  as  straight 
as  if  formed  by  art,  runs  obliquely  across  the  river,  over  which  the  wa- 
ters fall  forty-two  feet  in  one  continuous  sheet  of  four  hundred  and 
seventy  yardfs  in  width.  At  the  foot  of  this  cascade,  so  beautiful  for  its 
length  and  regularity,  is  a  small  island,  covered  with  willow,  cotton- 
wood,  and  wild-cherry.  Half  a  mile  below  this  again  is  the  fourth — 
a  small  irregular  fall  of  about  twelve  feet  descent.  There  is  a  small 
knot  of  an  island  near  the  middle,  and  between  that  and  the  right  bank 
of  the  river  the  ledge  of  the  fall  is  very  crooked,  and  the  water  reaches 
the  basin  below  in  two  pitches.  But  between  the  island  and  the  lefc 
bank,  there  is  simply  a  succession  of  rapids ;  the  stream  then  hiuries 
on,  lashed  and  churned  by  numerous  rapids,  about  five  miles  further, 
where  it  precipitates  itself  over  a  precipice  of  seventy-six  feet  in  height. 
This  is  the  fiftn  and  "  Great  Fall"  ol  the  Missouri.  The  banks  are 
high  and  abrupt  on  both  sides,  and  above  and  below,  deep  ravines,  with 
bare  steep  sides,  extend  out  into  the  prairie  from  one  to  two  miles.  But 
opposite  the  fall,  on  the  north  side,  a  narrow  tongue  of  waving  prairie 
runs  near  to  the  river,  and  breaks  ofi*  in  terraces  to  a  small  bottom  be- 
low the  cascade.  The  lower  plain,  embracing  two  or  three  acres,  is  a 
rounded  point  of  land,  which,  with  a  rock-bound  shoulder,  half  encircles 
the  basin  of  the  cascade,  and  for  a  short  distance  below  confines  the 
water-course  to  half  its  usual  width.  Near  its  head,  a'broken  and  dis- 
connected ledge  of  rocks  rises  some  thirty  feet  or  more  above  the  water ; 
but  lower  down  there  is  some  soil,  and  a  few  scattered  cotton-wood, 
willow,  and  cherry-trees. 

Below  the  falls  there  is  a  continuation  of  rapids,  which  become  less 
and  less  frequent  to  the  mouth  of  the  **  Hichwood  creek."  Steep  banks, 
about  two  hundred  feet  high,  crowd  closely  upon  the  river,  and  on  the 
north  side  are  so  cut  up  by  precipitous  ravines  that  it  is  almost  impossi- 
ble to  keep  near  the  water-course.  From  a  few  miles  above  "  Highwood 
creek,"  however,  to  Fort  Benton,  the  river-bends  are  longer,  and  the  re- 
ceding bluffs  often  have  small  intervals  between  them  and  the  stream. 
These  generally  occur  on  the  concave  side  of  a  bend.  A  quite  exten- 
sive bottom  of  this  kind  is  divided  by  the  **  Highwood  creek.*'  Should 
it  ever  be  found  necessary  to  establish  a  military  post  in  this  vicinity,  this 
position  would  combine  many  advantages  of  location.  The  soil  is  good 
and  grass  is  plentiful,  both  on  the  bottoms  and  on  the  adjacent  high  prai- 
ries. The  banks  of  the  creek  near  the  river  are  well  supplied  with  cot- 
ton-wood for  fuel,  while  several  miles  higher  up  in  the  Highwood  mount- 
ains, pine  timber,  for  building  purposes,  is  ot  easy  access,  and  can  be 
floated  down  the  stream.  This  is  where  the  fur  traders  get  their  build- 
ing pine. 

Below  the  mouth  of  the  Highwood  there  are  no  rapids  of  any  conse- 
quence to  Fort  Benton,  and  the  river  and  its  banks  much  resemble  that 
portion  of  the  stream  between  the  fort  and  the  mouth  of  the  Maria. 

C.  GROVER, 
Lieutenant  United  States  Army. 

To  Gov.  I.  I.  Stevens. 
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Fined  report  of  LietUenant  0.  Grover^  of  his  exami\ 
the  headwaters  of  the  Missouri  to  the  Dalles  q 

Sir  :  I  have  the  honor  to  submit  the  foUowin 
from  the  headwaters  of  the  Missouri  to  the  Dal 
embracing  observations  upon  the  depth  of  snow,  j 
acter  of  the  climate  during  mid^wmter  along  th 
main  party  of  the  expedition  under  the  commanc 
elson. 

After  returning  from  the  survey  of  that  portion  of 
to  my  charge,  1  remained  at  Fort  Benton,  on  the  ] 
day  of  January,  1854.  Up  to  this  date  but  very  lit 
this  section  of  the  country,  and  what  had  fallen  cov 
few  days  at  a  time.  The  weather,  as  a  general 
and  even,  and  the  stock  of  the  Fur  Company,  the 
upon  the  range  for  subsistence,  and  without  she 
fine  condition.  The  Missouri  had  for  a  short  time 
cember  been  closed  with  ice,  but  on  New  Year's  i 

My  instructions  contemplated  the  use  of  dog-tra 
Oa  the  first  of  January  everything  was  prepared, ' 
We  had  four  trains  ;  each  train  consisted  simply 
about  ten  feet  long  and  ten  inches  wide,  turned  u] 
with  four  cross-bars  from  front  to  rear,  to  keep  it 
lash  packing-straps  to.  The  loads  were  done  up  i 
to  admit  of  being  readily  packed  upon  the  trains 
the  bedding  of  our  party — ^five  men  m  all — ^whatc 
indispensably  necessary,  and  our  provisions,  viz : 
of  hard  bread,  flour  and  bacon,  and  a  supply  of  s 
166  pounds  of  pemican*  for  the  dogs,  which  gav< 
of  three-quarters  of  a  pound  each  per  day. 

The  dogs,  eleven  in  number,  such  as  they  were 
from  the  Fur  Company  and  the  Indians.     They 
wolfish-looking  animals,  and  mostly  unaccuston 
nevertheless  the  best  that  could  be  had. 

We  had  been  looking  impatiently  for  a  snow-g 
but  as  none  of  any  consequence  had  fallen,  on 
Benton  with  empty  trains  on  bare  ground,  with  tw 
pack-mules,  which  were  to  accompany  us  to  th 
snow,  and  camped  on  the  Teton,  eight  miles  from 

Jamiary  3. — About  3  o'clock  this  morning  the  w 
southwest  to  the  northwest,  and  it  commenced  sno 
off  and  on,  all  day.*  We  therefore  did  not  move 
a  dense  thicket,  patched  up  a  tolerable  shelter,  an 
the  storm.  The  evening  was  still  more  squally  tl 
at  sunset  the  thermometer  stood  6^  above  zero — 1< 
it  before,  this  winter. 

Jantuiry  4. — At  sunrise  this  morning  three  inches 
and  notwithstanding  the  intensity  of  the  cold,  a  el 


Bki,.    /;,' 


H,  Doc.   129.  617 

northwest  brought  occasional  additions.  We  left  camp  at  half-past 
nine,  and  having  followed  up  the  course  of  the  Teton  about  eighteen 
miles,  camped  in  a  broad  bottom  sparsely  covered  with  cotton-wood  and 
willow.  During  the  latter  part  of  the  day  we  had  a  slight  breeze  full 
in  the  face,  and  in  consequence  several  of  the  party  had  their  noses  and 
ears  more  or  less  frosted.  At  sunset  the  thermometer  was  16*^  below 
zero,  and  still  falling. 

Jamiary  6. — Sleeping  was  out  of  the  question  the  latter  part  of  last 
ni^ht.  Our  camp  was  open  and  unprotected,  and  we  had  no  tent  or 
other  shelter  from  the  sharp  wind.  The  dogs,  too,  felt  the  severity  of 
the  weather  as  much  as  anybody,  and  no  sooner  had  we  gone  to  bed 
than  all  the  spare  corners  of  our  beds  were  appropriated  by  some  of 
them,  who,  from  time  to  time,  disturbed  us  with  their  noisy  disputes 
with  the  outsiders  upon  the  rights  of  the  squatters.  Unable  to  stand  the 
cold  any  longer,  I  got  up  at  3  o'clock  and  stirred  up  the  fire.  The 
thermometer  stood  then  31°  below  zero. 

About  4  o'clock  the  wind  veered  round  to  the  southwest  and  fresh- 
ened into  a  stiff  breeze.  After  sunrise  it  increased  rather  than  abated, 
and  gusts  of  driven  snow  followed  fast  upon  one  another  over  the  high 
prairies.  The  appearance  of  the  morning  determined  me  to  remain  in 
camp  again  to-day,  for  our  next  march  will  of  necessity  be  thirty-eight 
miles  over  a  high  dividing  prairie,  in  order  to  reach  the  nearest  wood 
on  Sun  river.  About  noon  two  Indians  and  two  squaws  came  into 
camp;  the  Indians  were  on  fix)t,  but  the  squaws  were  each  mounted 
astride  on  an  Indian  pony.  One  of  the  ponies  was  also  harnessed  to 
a  traveille — a  very  simple  kind  of  vehicle  much  used  by  the  Indians. 
It  consists  of  two  poles,  about  fifteen  feet  long  for  horses,  lashed  to- 
gether at  the  small  ends  with  leather  thongs,  and  spread  apart  at  the 
big  ends  in  the  form  of  a  letter  A.  A  strong  strap  is  attached  to  the 
two  shafts  near  their  forks,  which  rests  across  the  saddle  on  the  horse's 
back,  while  the  big  ends  drag  on  the  ground.  A  short  distance  behind 
the  horse's  heels  two  or  more  cross-pieces  are  bound,  to  which  the  load 
is  lashed.  This  arrangement  forms  the  Indians'  princi[)al  means  of 
transporting  their  movables  from  point  to  point,  and  is  equally  applicable 
to  horses  or  dogs,  the  only  difference  being  in  size.  Alter  sunset  they 
caught  up  their  horses  again  and  left,  having  previously  given  us  to 
understand,  by  signs,  that  they  were  on  their  way  from  Fort  Benton  to 
one  of  its  outposts  on  the  Maria,  and  that  they  intended  to  travel  all 
night — a  method  frequently  adopted  by  small  parties  in  travelling  to 
avoid  their  enemies.  I  thought  at  the  time  that  they  ran  as  much  risk 
of  being  frozen  to  death  in  the  night  as  of  being  scalped  in  the  day,  and 
that  there  was  very  little  choice  between  the  two. 

January  6. — This  morning  was  quite  clear  and  much  milder  than 
yesterday.  About  sunrise  we  left  camp,  and  by  constant  walking  suc- 
ceeded in  reaching  Sun  river  (38  miles)  about  an  hour  after  sunset.  It 
was  a  wear}*^  march,  however ;  the  snow  was  dry  and  just  deep  enough 
to  make  it  slippery  under  foot.  It  concealed  also  beds  of  prickly  pears, 
which  were  very  thick  in  this  prairie.  These  annoying  things  have  barbs 
on  them  an  inch  long,  and  so  sharp  and  strong  that  they  will  go  through 
anything  short  of  a  thick  boot.  The  men,  who  wore  moccasins,  were 
frequently  obliged  to  stop  and  pull  them  out  of  their  feeU    JvisxV^^^^x^ 
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in^.  Game  is  quite  plenty  here,  but  very  wild.  While  at  breakfast 
this  morning  several  small  prairie  wolves  came  barking  around  our 
camp.  There  is  a  marked  distinction  in  size  between  this  animal  and 
the  ordinary  wolf  of  the  prairie. 

The  ••medicine"  wolf,  as  the  Indians  call  it,  is  not  much  larger 
than  a  large  cat,  and  has  received  the  name  it  bears  from  the  general 
superstition  among  the  Indians,  and  indeed  among  some  trappers,  that 
its  presence,  and  particularly  its  barking  about  camp,  bodes  some 
great  misfortune — ^the  near  approach  of  an  enemy,  or  other  dire  calamity. 
Whether  there  are  any  such  fatal  accidents  in  store  for  us  remains  to 
be  seen. 

This  evening  the  wind  continues  from  the  southwest,  and  the  gene- 
ral appearance  of  the  sky  is  stormy. 

January  11. — This  morning  we  commenced  oijr  march  early,  as  usual. 
A  sh'ght  breeze  was  blowing  from  the  west,  and  a  little  snow  falling; 
but,  as  we  approached  the  mountains,  the  wind  increased  to  a  gale,  and 
the  snow  fell  fast  and  cutting.  It  was  with  diflSculty,  at  times,  that  we 
could  keep  our  feet,  much  less  make  any  progress. 

About  noon  we  entered  the  defile  or  pass ;  it  is  walled  in  on  both 
sides  by  high  mountains,  whose  faces  are  more  or  less  wooded  with  a 
diminutive  growth  of  pitch-pine.  At  its  bottom  runs  a  small  stream, 
which  takes  its  rise  immediately  at  the  foot  of  the  dividing  ridge  which 
separates  the  headwaters  of  the  Missouri  from  those  of  the  Columbia, 
and  flows  into  the  Dearborn  river. 

It  would  appear  that  the  prevailing  high  winds  which  blow  through 
this  pass  are  from  the  west;  for  of  the  many  thousands  of  dead  pines 
that  nad  been  prostrated  by  them,  not  one  did  I  see  that  was  broken 
in  any  other  direction  than  towards  the  east. 

After  having  travelled  about  fourteen  miles,  we  camped  in  a  shel- 
tered thicket  of  pines,  near  the  foot  of  the  dividing  ridge.  We  were 
wet  and  cold,  for  since  about  9  o'clock  this  morning  we  had  been 
travelling  in  a  blinding  storm  of  damp  snow,  eyery  flake  of  which  em- 
bedded itself  in  the  furz  of  our  blanket-coats,  and,  melting,  wet  us  to  the 
skin.  But,  in  a  pine  growth,  a  few  moments  suffices  a  "  voyageur"  to 
naake  a  fire.  Two  of  my  men  were  of  this  class,  and  therefore  at  home 
in  the  woods. 

The  method  they  usually  adopt  is,  to  shave  off  some  of  the  outside 
bark  of  a  green  pitch-pine,  and  powder  it  finely  in  the  hands.  This  is 
poured  upon  a  chip  or  piece  of  bark,  and  a  small  piece  of  spunk,  lighted 
with  flint  and  steel,  is  covered  with  it.  From  a  smoke,  with  the  aid  of 
a  little  blowing,  it  soon  increases  to  a  flame ;  and,  with  the  addition  of  a 
lew  dry  splinters  from  soifie  fallen  tree,  the  foundation  is  laid  of  as  roar- 
ing a  fire  as  any  shivering  traveller  need  wish  to  back  up  against. 

A  flint,  steel,  and  spunk,  are  always  preferable  to  matches;  the  lat- 
ter are  too  liable  to  injury  firom  the  damp. 

After  our  fij^e  got  well  to  going  we  cut  down  some  smaU  pines,  and 
used  some  to  hedge  up  the  windward  side  of  the  fire,  while  from  the 
others  were  trimmed  off  enough  boughs  to  make  down  our  beds  on. 
The  snow  at  camp  is  eight  inches  deep,  and  some  of  it  appears  to  have 
been  on  the  ground  some  time. 
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they  are  very  lame.  Tliey  have  to  be  watched  for  a  while  after  camp- 
ing some  nights,  otherwise  they  will  lame  themselves  by  lying  down 
and  gnawing  out  the  balls  of  snow  which  get  packed  and  frozen  be- 
tween their  toes  in  travelling. 

There  are  some  signs  of  beaver  on  this  stream,  but  not  many.  There 
is  not  enough  willow  and  cotton-wood  about  to  please  them. 

January  14. — This  morning  the  storm  had  ceased,  but  it  remained  * 
extremely  cold,  and  a  slight  breeze  was  blowing  from  the  northeast. 
Since  yesterday  morning  we  have  used  snow-shoes,  and,  though  the 
snow  is  not  over  a  foot  deep,  find  it  easier  traveUing  with  than  with- 
out them.  The  dogs,  too,  travel  better  in  a  snow-shoe  track  than  in 
a  single  foot  trail  Neither  game  nor  any  signs  of  game,  except  a  few 
pheasants'  tracks,  have  been  seen  since  crossing  the  dividing  ridge. 

At  the  ^nd  of  about  eighteen  miles  we  camped  in  an  old  Indian 
lodge,  constructed  of  poles  about  four  inches  thick  and  twenty  feet 
long,  set  up  so  as  to  form  a  conical  structure.  On  the  outside,  to  the 
height  of  about  five  feet,  it  was  covered  with  bark  and  thatched  with 

Eine  boughs.  The  fact  of  the  top  being  left  open,  as  well  as  of  its 
eing  very  strongly  built,  makes  it  probable  that  it  was  built  by  some 
war  party  of  Blackfeet  in  making  or  returning  from  a  predatory  excur- 
sion upon  the  Flatheads.  This  is  the  route  often  taken  by  them  in  the 
summer,  though  they  sometimes  pursue  a  shorter  and  more  southern 
one.  In  the  winter  they  don't  otlen  make  descents  of  this  kind,  on  ac- 
count of  the  difficulty  of  taking  off  stolen  horses,  but  turn  their  atten- 
tion more  particularly  to  the  Crow  country. 

The  morning  of  the  16th  was  the  coldest  of  the  winter  thus  far.  At 
sunrise  the  thermometer  stood  38°  below  zero.  This  intensely  cold 
weather  is  not  very  disagreeable  to  travel  in,  though  inconvenient. 
One  must  take  the  precaution  to  rub  his  nose  and  ears  once  in  a  while, 
otherwise  they  get  frosted  without  giving  the  least  warning.  Every 
particle,  too,  of  moTsture  in  the  breath  collects  on  the  beard,  and  en- 
cases the  lower  part  of  the  face  in  a  shell  of  solid  ice  j^bout  half  an 
inch  thick,  which  it  takes  a  long  time  to  pick  off  after  camping. 
Sometimes  I  had  my  mouth  frozen  open,  and  sometimes  shut,  accord- 
ing to  the  position  it  happened  to  be  kept  in  for  half  an  hour  at  a  time. 
But  in  camp  a  httle  more  temperate  weather  is  much  preferable.  As 
it  is  now,  the  dogs  crowd  around  the  fire  with  the  most  uncompromis- 
ing  pertinacity  till  we  get  to  bed  and  asleep,  when  they  pile  in  upon 
us;  and  if  one  is  kicked  off  he  makes  war  upon  some  smaller  dog,  who, 
being  displaced,  turns  out  his  next  inferior,  and  so  on,  keeping  the 
camp  in  a  continual  howl  till  they  all  get  settled  again.  This  occurs 
so  otten  in  the  night  as  to  be  very  annoying. 

Soon  after  leaving  camp,  the  mountain  which  had  heretofore  re- 
ceded so  far  from  the  stream  as  to  leave  a  narrow  interval  of  level 
bottom-land  along  it,  closed  in  upon  the  waier-course  and  made  it 
necessary  for  us  to  pick  our  way  for  the  most  part  upon  the  side-hills- 
or  take  to  the  ice. 

The  latter  seemed  preferable,  but  the  stream  was  so  crooked  it  is 
doubtful  if  we  made  much  by  it.     The  current  is  rapid,  and  there  are 
many  air-holes  in  the  ice,  about  which  otter-tracks  are  very  numerous. 
This  animal  has  a  peculiar  method  of  locomotion.    Ocv  \Jafc  \c.^  Q^\iax^ 
38 
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but  at  the  same  time  expressed  themselves  in  no  very  amiable  terms 
with  regard  to  the  perpetrators,  as  I  judged  from  the  frequent  use  of 
the  expression,  •*  Sacre  man  dite  chien,*^  and  the  like.  After  making 
about  six  miles  over  a  route  very  similar  to  that  of  yesterday,  we 
camped  about  half  a  mile  from  the  river.  The  weather  has  been 
clear  and  bright  for  the  most  of  the  day,  but  towards  evening  it  clouded 
up  and  a  little  snow  is  falling. 

On  the  morning  of  the  19th  we  left  camp  about  an  hour  before  sun- 
rise, in  order  to  make  up  in  some  measure  for  our  idleness  of  yesterday. 
The  river  has  now  become  quite  a  stream.  I  did  not  measure  its 
width,  but  estimated  it  to  be  about  100  yards.  Sometimes  it  rushes 
over  ragged  rapids  with  great  impetuosity  for  a  distance  of  half  a 
mile,  enclosed  on  both  sides  between  banks  composed  to  the  water's 
edge  of  hanging  crags  and  big  loose  rocks.  It  was  often  a  matter  re- 
quiring some  ingenuity  and  risk  to  get  along  at  all. 

There  is  a  trail  somewhere  along  the  right  bank ;  but  as  I  have  no 
guide,  it  is  out  of  the  question  to  follow  it,  covered  as  it  is  with  snow. 
At  other  points,  generally  on  the  concave  side  of  some  long  bend,  the 
banks  fall  back  in  a  gentle  slope  for  a  mile  or  so  to  the  base  of  the 
mountains.  On  some  of  these  inclined  intervals  I  observed  a  great 
many  buffalo  tracks  leading  from  the  mountain  defiles  to  the  water. 
This  somewhat  surprised  me,  as  I  was  under  the  impression,  from 
what  I  had  learned,  that  no  buffalo  lived  in  these  mountains. 

As  I  was  picking  my  way  along  the  river  towards  evening,  some 
distance  in  advance  of  my  party,  an  otter  popped  out  of  an  air-hole 
near  me  and  commenced  playing  about  and  smoothing  down  his  sleek 
coat  on  the  hard  snow.  I  had  nothing  but  my  pistol  with  me,  having 
left  my  rifle  behind  on  one  of  the  trains ;  but  unwilling  to  lose  my 
chances  at  him  I  fired,  and  he  slid  back  into  the  water,  but  soon  re- 
appeared and  continued  his  diversions,  upon  which  I  fired  again  with 
no  better  eflfect.  After  the  third  shot  I  went  oflT  and  left  him  to  his 
amusements,  satisfied  that  my  chances  of  Jcilling  him  were  not  worth 
the  powder  and  shot.  This  was  the  first  one  I  had  had  the  oppor- 
tunity of  seeing  distinctly.  His  head  was  rather  elongated  and  small 
in  comparison  to  his  body,  which  was  long  and  rather  disproportion- 
ately large  behind.  His  legs  were  short,  and  his  feet  large  in  com- 
parison. 

About  sunset  we  camped.  I  had  expected  before  this  to  have  reached 
the  mouth  of  the  Bitter  Root  river,  which  we  are  to  ascend  about  thirty 
miles  to  get  a  new  supply  of  provisions ;  but  as  yet  I  am  entirely  un- 
certain how  far  we  may  be  from  it,  which  is  the  more  unpleasant  as 
we  are  nearly  out  of  provisions.  The  poor  dogs  ate  the  last  of  theirs 
last  night,  but  they  are  halt-starved  and  weak,  and  must  have  some- 
thing; so,  as  a  last  resort,  we  boiled  part  of  a  raw  elk-skm,  so  as  to 
give  each  a  piece  about  eight  inches  square. 

The  weather,  though  pleasant  otherwise,  still  continues  from  10°  to 
20°  below  zero. 

January  20. — This  morning  we  found  our  provisions  reduced  down    . 
to  a  few  pounds  of  flour  and  a  little  coffee.     We  did  have  a  small  piece 
of  bacon  left  last  night,  which  one  of  the  men  rolled  u\\  ixv  ^  V>^^^  ^^^ 
put  under  the  head  of  his  bed  for  safe-keeping.    'BuX.  "\\.  ^ifc^Toa  >iwax.  w^a 
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backgrounds  of  pine,  the  prospect  was  much  more  agreeable  than  ex- 
perience had  shown  the  reality  to  be. 

January  22. — Made  a  very  early  start,  for  we  were  well  aware  that 
we  had  a  hard  day's  travel  of  about  ihirty-five  miles  before  us.  Soon 
after  leaving  camp,  in  following  up  the  Bitter  Root,  wc  struck  a  well 
beaten  Indian  trail,  and  by  followinfi  it  we  found  travelling  much  bet- 
ter. Though  a  bare  place  in  the  valley  was  found  now  and  then,  the 
snow  was  generally  aoout  six  inches  deep.  Early  in  the  afternoon  we 
met  a  large  party  ot  Indians  going  to  hunt.  They  were  the  most  in- 
telligent-looking and  mannerly  Indians  I  had  yet  seen.  Some  of  them 
could  talk  English  quite  well,  and  even  those  that  could  not  understand 
a  word  of  it  had  learned  the  expression  "How  d'ye  do,"  which  they  did 
not  fail  to  repeat  once  or  twice  in  passing. 

Late  in  the  day  we  stopped  at  a  camp-fire  by  the  side  of  the  road, 
at  which  three  young  men  were  sealed.  Upon  seeing  our  pipes,  they 
asked,  by  means  of  signs,  for  some  tobacco.  I  handed  one  of  them 
quite  a  large  piece,  from  which  they  filled  their  pipes,  and  returned  the 
remainder — something  I  never  knew  an  Indian  offer  to  do  before. 

About  4  o'clock  we  arrived  at  the  hospitable  establishment  of  Messrs. 
Owen.  It  was  with  feelings  of  the  greatest  satisfaction  that  we  again 
found  ourselves  under  a  roof;  and  that  pleasure  was  thrice  enhanced 
by  the  open-hearted  cordiality  with  which  we  were  received. 

In  this  valley  we  delayed  until  the  30th — one  d^y  passed  at  Fort 
Owen,  the  remainder  at  Cantonment  Stevens,  where  Lieutenant  Mul- 
lan  has  established  his  winter  quarters  fourteen  miles  higher  up  the 
river.  Between  these  two  points  the  valley  was  broader  than  below 
Fort  Owen,  and  on  each  side  of  the  trail  knots  of  cattle  and  horses 
were  grazing  contentedly  on  the  wide  range.  The  cattle,  though  never 
housed  or  fed,  were,  with  few  exceptions,  in  market  order;  and  young 
calves,  which  had  never  looked  beyond  their  mothers  for  protection 
and  care,  were  sporting  in  the  sun. 

Near  Cantonment  Stevens  were  several  lodges  of  Flatheads ;  and, 
during  our  stay  there,  we  were  visited  by  many  of  that  tribe,  who  were 
anxious  to  hear  the  news  from  the  other  side  of  the  mountains,  and  to 
learn  if  the  Blackfeet  were  still  at  war  with  their  neighboring  tribes. 
They  had  so  often  entertained  delusive  hopes  of  peace,  and  so  often 
trusted  to  treaties  and  promises  which  had  as  often  been  broken  at  the 
pleasure  of  their  treacherous  enemy,  that  they  had  well  nigh  despaired 
of  ever  living  in  their  own  country  unmolested. 

These  poor  Indians,  whose  boast  it  is  that  "they  never  shed  the 
blood  of  a  white  man,"  are,  on  account  of  their  peaceable  dispositions 
and  their  wish  to  follow  the  counsels  of  the  whites,  almost  incessantly 
harassed  by  their  more  powerful  neighbor  across  the  mountains.  Ev- 
ery, year  bands  of  their  horses  are  run  off",  and  more  or  less  of  their 
people  fall  victims  to  their  lurking  foe. 

From  information  obtained  here,  it  was  found  impracticable,  from 
want  of  snow,  to  continue  further  with  our  trains.  On  the  29th,  there- 
fore, two  men,  who  had  contracted  to  come  only  this  far,  were  sent 
back  with  one  train  and  four  of  the  best  dogs,  and  the  remainmg  dogs 
were  cast  adrift  to  return  to  their  natural  masters,  the  Indians* 
i     I  was  also  told  by  the  Indians  that  it  wou\d  \>e  \vw\jo^'sM^^\$^  ^^"^^^ 
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About  noon  we  passed  two  solitary  lodges  of  Nez  Perces  Indians. 
As  the  sun  descended  behind  the  hills  we  again  camped  on  the  Flat- 
head river,  having  travelled  about  twenty  miles. 

Febrtuiry  3. — To-day  we  followed  down  the  river  till  about  11 
o'clock,  and  crossed.  It  was  frozen  over  so  smoothlj-  that  it  was  found 
necessary  to  make  a  pathway  for  the  animals,  to  keep  them  from  slip- 
ping. This  was  done  by  strewing  sand  from  one  side  to  the  other ;  it 
answered  the  same  purpose  as  ashes.  But  this  was  not  the  only  de- 
tention met  with  here.  While  we  were  engaged  in  making  our  path- 
way one  of  the  pack-mules  stole  off  from  the  band  unobserved,  and 
cached  himself  behind  a  knoll,  in  an  out-of-the-way  place,  where  it 
took  a  tuU  hour  to  find  him.  Late  in  the  evening  we  camped  on 
**  Camas  Prairie,"  a  high  round  prairie,  enclosed  in  mountains,  about 
eight  miles  from  the  river.     To-night  is  stormy. 

Febrtuiry  4. — The  feed  was  rather  short  last  night,  and  in  conse- 
quence the  animals  strayed  a  good  deal.  For  two  or  three  of  the  first 
nights  some  of  the  horses  were  hobbled,  and  it  was  found  sufficient  to 
keep  the  band  together  and  near  camp.  In  a  mixed  band  mules  will 
not  often  separate  from  the  horses  ;  but  after  getting  completely  out  of 
their  range,  they  have  been  allowed  to  roam  at  large.  About  noon  we 
passed  "Horse  Plain,"  a  broad  interval  included  between  the  river  and 
the  mountainous  country  back  of  it.  There  were  upwards  of  forty 
horses  grazing  upon  it.  These  small  pr%^ries  generally  furnish  thick 
nutritious  grass,  and  afford  to  the  Indians  very  convenient  natural  en- 
closures in  which  to  winter  their  horses;  for  the  broken  country  imme- 
diately about  them  is  generally  almost  destitute  of  feed,  and  other  natu- 
ral* obstructions  render  it  very  difficult  for  them  to  stray,  were  they  in- 
clined to  do  so.  Though  they  are  not  looked  up  from  the  commence- 
ment to  the  end  of  winter,  there  is  no  danger  of  their  being  stolen,  for 
the  Indians  frequenting  this  part  of  the  country  have  very  just  notions 
of  property  rights. 

Upon  leaving  "Horse  Plam"  the  trail  followed  down  the  river  for 
the  rest  of  the  day.  At  one  point  a  sharp  shoulder  of  rock  abutted  into 
the  river,  and  the  trail  wound  over  the  ridge  back  of  it.  On  the  side 
of  the  ascent  the  sun  had  melted  the  surface  of  the  frozen  ground  in 
course  of  the  day,  and  had  made  it  so  slippery  that,  all  we  could  do,  we 
could  not  contrive  to  get  our  animals  up  it.  They  would  pick  their 
way  carefully  about  two-thirds  the  way  up,  and  then  slide  back  to  the 
bottom.  After  abandoning  the  attempt,  we  succeeded  in  getting  them 
round  the  point  of  rock  on  a  narrow  strip  of  ice. 

Since  last  night  it  has  been  cloudy,  and  a  little  sleet  has  fallen  from 
time  to  time.     Camped  about  four  miles  from  "Horse  Plain." 

On  the  5th,  travelling  was  unusually  bad.  The  trail,  for  the  most 
part,  threaded  along  the  river-bank,  through  dense  thickets  of  pine,  and 
was  often  covered  with  ice,  so  that  the  pack-animals  were  constantly 
slipping  down  or  bolting  from  side  to  side  against  trees,  and  wrenching 
off  their  packs  and  spilling  the  contents. 

About  the  middle  of  the  day 'we  came  to  a  place  called  "Bad  Rock," 
where  a  mountain  cliff  crowds  itself  into  the  river,  and  the  trail  winds 
up  its  jagged  side  in  a  serpentine  course  to  the  height  of  about  five  bM'^:- 
dred  feet,  and  down  an  equally  precipitous  face  otv\i[ve  o^^\  i\^^*    'Wia 
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ascent  is  bad  enough,  under  ihe  most  favorable  circumstances ;  but  now, 
ice  in  the  path  made  a  portion  of  it  impassable  for  animals  without  as- 
sistance; out  ropes  were  made  fast  round  their  necks,  and  by  dint  of 
pulling  from  above  and  whipping  from  below,  one  by  one  we  forced 
them  up.  All  these  extraordinary  proceedings  amused  Paul  very  much, 
and  he  frequently  exclaimed,  "Es-ern-mowela,'*  (bad  rock.)  I  felt 
strongly  inclined  to  pitch  him  down  the  hill  for  hinting  that  I  didn't 
know  that  without  being  told. 

After  crossing  a  small  stream  called  by  the  Indians  **In-shansbe," 
we  camped  on  "  Thompson's  Prairie.*'  This  prairie  is  an  interval  be- 
tween the  river  and  the  mountainous  country  inland,  and  has  been 
made  the  depot  for  the  horses  of  one  or  two  parties  which  have  gone 
west  this  winter,  under  the  impression  that,  on  account  of  deep  snows 
and  want  of  feed,  it  would  be  impossible  to  take  them  much  further. 

There  is  some  snow  here,  but  not  much.  To-day  has  been  very 
clear  and  pleasant. 

February  6. — Remained  in  camp  to  give  the  animals  a  little  rest  and 
recruiting  before  entering  the  pine  desert  before  us.  Sent  Paul  and 
one  of  the  men  across  the  river  into  a  timbered  bottom  to  hunt  deer, 
but  they  were  unable  to  find  any.  The  deer,  what  few  there  were, 
appear  to  have  been  driven  back  into  the  mountains,  for  there  are  vo 
fresh  tracks. 

February  7. — Upon  leaving  "Thompson's  Prairie,"  we  entered  that 
dense  pine  forest  which  extends  without  interruption  to  Pend  d'Oreille 
lake.  The  influence  of  the  sun,  especially  in  the  winter,  when  his  rays 
fall  more  obliquely,  is  very  imperfectly  felt  through  the  thick  foliage, 
and  the  snows  from  the  time  of  their  falling  lie  entirely  undisturbed 
through  the  winter  months. 

From  the  commencement  of  snow,  at  "Thompson's  Prairie,'*  it  has 
been  gradually  on  the  increase  during  the  day,  and  at  camp  to-night  it 
is  one  foot  deep.  Had  the  ground  been  bare,  it  would  have  been  no 
better  for  our  animals,  for  the  forest,  at  best  very  meagre  in  under- 
growth, was  overrun  by  a  fire  last  fall,  which  swept  it  clean  of  every 
blade  of  grass  and  green  thing.  Without  feed,  then,  the  animals  were 
tied  to  keep  them  from  returning  on  the  trail. 

Early  in  the  afternoon  we  passed  a  small  camp  of  five  lodges  of  Pend 
d'Oreille  Indians.  They  were  the  most  destitute,  squalid,  miserable- 
looking  human  beings  I  think  I  ever  saw.  Their  lodges,  which  were 
low  and  badly  constructed,  were  made  of  poles  'set  up  in  the  usual 
form,  covered  with  rush  matting. 

Upon  approaching  the  lodge  doors,  we  were  greeted  with  the  usual 
outburst  of  yelpingr  dogs,  followed  by  the  inmates  of  the  lodges.  One- 
eyed  and  distorted  old  men,  toothless  old  women,  and  naked  children, 
all  besmeared  with  tilth,  crowded  round  to  shake  hands  with  the  tyee. 
I  began  to  fear  we  might  get  short  of  provisions  before  getting  through, 
or  I  should  have  passed  them  by  unnoticed ;  but  as  it  was,  I  swallowed 
my  disgust  and  bought  about  twenty  pounds  of  venison — ^all  they  had 
to  spare— for  which  they  received  in  return  some  powder  and  balls. 

Last  night  it  rained  some  hours,  but  turned  off  cool  and  windy  to- 
wards morning.    C^m^d.  ow  "  Slee^  river." 
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Febrmry  8. — This  morning  about  two  bushels  of  oats  and  barley 
were  fed  out  to  the  animals,  which  allowed  them  a  litfle  over  four 
quarts  each.  Some  of  them  chewed  off  their  pack-straps  with  which 
they  were  tied  in  the  night,  but  did  not  stray,  as  but  few  got  loose. 

We  have  passed  to-day  several  old  Indian  camping  places,  indicated 
by  the  skeletons  of  their  lodges  still  standing.  At  one  of  them  was  a 
mud-built  structure  about  six  feet  long  and  three  wide,  arched  over  at 
the  top  like  an  oven,  and  lined  inside  with  pine  boughs.  At  the  end 
was  a  hole  sulBSciently  large  for  a  man  to  crawl  in.  It  was  probably 
the  dormitory  of  some  bachelor  Indian. 

Though  the  great  mass  of  the  forest  growth  is  pine,  there  are  some 
hemlock  and  fir;  and  on  the  banks  of  small  streams,  and  near  the  river, 
a  few  cedars,  white  and  yellow  birch.  Some  of  the  cedars  were  as  large 
as  six  feet  through  at  the  butt,  tall  and  straight-grained.  The  snow  is 
still  increasing  a  little  in  depth,  but  does  not  as  yet  offer  much  of  an 
.obstruction  to  travelling.  It  varies  to  day  from  twelve  to  eighteen 
inches.  The  weather  is  still  cloudy,  and  a  little  sleet  has  been  falling 
firom  time  to  time.     Travelled  to-day  about  14  miles. 

On  the  evening  of  the  9th,  after  having  travelled  about  as  far  as  the 
day  before,  we  camped  on  a  small  stream  whose  banks  were  fringed 
with  hemlock  and  cedar.  A  sufficient  quantity  of  them  were  feUed 
and  their  boughs  fed  to  the  animals.  They  would  pick  at  them  a  little, 
but  more  from  force  of  habit  than  from  any  relish.  They  preferred 
hemlock  to  cedar. 

We  have  given  up  riding  altogether,  for  travelling  is  getting  bad, 
and  we  wish  to  save  the  animals  as  much  as  possible. 

The  snow  is-now  from  eighteen  inches  to  two  feet  in  depth,  with  a 
light  crust  over  it.  For  two  days  past  I  have  frequently  observed 
tracks  of  an  animal  called  in  this  country  the  panther,  or  tiger-cat.  The 
tracks  in  the  snow  are  about  as  large  as  a  saucer,  and  the  stride  of  the 
animal,  as  he  trots,  is  about  two  feet. 

Last  night  it  rained  for  several  hours,  but  turned  off  towards  morning 
to  snow,  and  it  was  stormy  all  the  morning.  It  is  still  cloudy,  and 
threatening  rain  to-night. 

February  10. — My  guide,  Paul,  seems  to  be  totally  unacquainted 
with  the  trail,  now  that  it  is  well  covered  with  snow.  In  consequence 
we  have  followed  the  bed  of  the  river  all  day.  Though  the  channel  is 
not  frozen  over,  there  is  a  strip  generally  along  the  edge,  a  few  feet 
wide,  which  answers  very  well  to  travel  on,  provided  the  animals  are 
closely  watched.  Notwithstanding  every  care,  they  will  sometimes  get 
in.  Just  before  halting  for  the  night  we  passed  a  camp  of  eleven  lodges 
of  Pend  d'Oreille  Indians.  The  lodges  were  similar  to  those  passed  on 
the  7th,  but  the  inmates  were  a  little  cleaner  and  better  clad;  but 
they  all  appear  to  be  on  a  short  allowance  of  soap.  Alter  supper  they 
brought  some  venison  into  camp,  to  "swap"  for  anything  we  might 
feel  disposed  to  give  them.  With  some  powder  and  balls,  and  a  few 
old  shirts,  I  purcnased  as  much  as  I  wished. 

We  found  a  few  cotton-wood  trees  near  our  camp  to-night,  and  felled 
them.  The  poor  animals  ate  the  browse  with  great  good  will.  Since 
9  o'clock  this  morning  it  has  been  raining  lightly,  and  bids  fair  to  qjcscl- 
tinue  some  time. 
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February  11. — ^We  continue  to  pick  our  way  along  the  river.  When 
a  few  miles  Crom  camp,  an  old  Indian  camping-ground  was  passed, 
which,  from  appearance,  had  not  been  deserted  long.  In  its  midst  was 
a  scaffolding,  erected  by  making  four  poles  fast  in  tne  ground  in  an  up- 
right position,  at  the  comers  of  a  rectangle,  and  lashing  cross-pries  to 
them  about  eight  feet  from  the  ground.  These  latter  supported  a  plat- 
form, upon  which,  in  a  rude  enclosure,  was  the  body  of  a  deceased  In- 
dian- 
There  was  another  structure  near  by,  built  of  logs,  matched  and 
jointed  at  the  comers  like  a  log-house.  It  was  about  seven  feet  long, 
four  feet  wide,  and  four  feet  high,  and  closely  covered  at  the  top.  Tlus 
I  took  to  be  also  a  place  of  sepulture. 

The  average  depth  of  snow  to-day  was  from  two  feet  to  two  and  a 
half. 

February  12. — ^A  few  miles  before  reaching  our  camp  last  night,  the 
trail  leaves  the  river  and  takes  a  short  cut  to  the  Pend  d' Oreille  lake, 
over  the  Cabinet  mountain  ;  but  my  guide,  Paul,  has  entirely  lost  his 
reckoning,  and  rather  than  attempt  to  cross  it  blindly,  I  preferred  the 
chances  of  being  able  to  follow  the  river.  The  way  along-shore  has 
become  very  difficult  and  hazardous  otlate ;  the  river  falls  more  rapidly 
th  an  before,  and  often  boiling  rapids  and  mgged  shores  of  loose  angular 
rocks,  with  the  crevices  and  chasms  between  hidden  with  snow,  make 
our  progress  extremely  laborious  and  dangerous  to  the  animals.  We 
left  camp  early  this  morning,  and  felt  our  way  along  the  bank  for  about 
a  mile,  during  which  time  nearly  all  my  mules  got  in  once  or  twice 
apiece,  and  we  were  detained  some  time  in  pulling  them  out,  by  lariats 
thrown  over  their  heads,  and  in  readjusting  their  packs. 

One  accident  of  this  kind — though  it  came  near  costing  me  two  of  my 
best  mules,  and  nearly  all  our  beading  and  provisions — struck  me  as 
being  extremely  ludicrous.  Two  of  the  mules,  with  their  usual  con- 
tempt of  prudence,  bolted  out  of  the  track  on  to  a  long  point  of  ice, 
formed  at  the  head  of  a  sharp  bend,  and  when  near  the  extremity,  their 
weight,  of  course,  broke  it  off,  and  they  swung  out  into  the  swift  cur- 
rent on  a  raft  of  their  own  constructing.  As  they  separated  more  and 
more  from  their  comrades,  their  long  ears  began  to  revolve  about  on 
their  skulls,  indicating  that  an  idea  had  struck  them  that  they  were  get- 
ting too  far  from  shore,  when,  with  a  mutual  look  that  sufficed  for  a 
{)arting  shake  of  the  hand,  they  plunged  into  Clark's  fork  of  the  Co- 
umbia.  The  last  I  saw  of  the  companions-in-arms  was  the  tips  of 
their  tails  before  the  last  wave  closed  over  them.  At  the  expiration  of 
a  few  seconds  two  noses  appeared,  followed  by  four  ears  and  the  packs. 
But  they  swam  ashore,  and  allowed  themselves  to  be  pulled  out  just 
in  time  to  save  themselves  from  goin§  over  a  churning  rapid  below. 

I  thought  the  last  demonstration  might  wind  up  the  subject  of  river 
travelling  for  the  present,  and  struck  into  the  timber.  We  had  now 
before  us  a  broad  bottom,  lying  between  the  Cabinet  mountain  and  the 
river,  and  covered  so  densely  with  pine  that  we  had  to  grope  our  way 
along,  bushing  out  as  we  went,  and  turn  from  side  to  side  to  avoid  fallen 
timber.  The  snow  was  from  two  to  two  and  a  half  feet  deep,  with 
a  crust  gu  lV\e  to^  Vvaxd  enough  to  nearly  bear,  but  not  quite.  As  our 
snow-shoes  Vvad  W^  %vcLce\iefcw  \i\^^\i  \a  t^vw^s.^^  the  pack-animalsy 
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we  went  on,  putting  one  leg  in  and  pullinfi:  the  other  out,  till  nearly 
sunset,  when  we  ascended  the  mountain-side  a  little,  and  camped  in  a 
small  opening. 

This  has  been  the  most  laborious  day  since  leaving  the  Bitter  Root 
valley,  and  yet  we  have  not  made  over  six  miles. 

To-night  our  animals  are  a  sorry  looking  set.  There  is  not  a  particle 
of  anything  for  them  to  eat  at  camp,  and  they  ate  the  last  bite  of  grain 
yesterday  morning.  Their  beUies  are  so  drawn  up,  that  with  the  greatest 
care  a  pack-saddle  cannot  be  made  to  stay  on  more  than  two  hours  at  a 
time.  They  have  endured  almost  an  incredible  amount  of  hardships. 
Though  jaded  to  commence  with,  they  have  been  knocked  about 
from  day-dawn  till  dark  over  rocks  and  ice,  and  through  a  pathless 
pine  forest,  with  almost  nothing  to  eat  for  the  last  six  days.  Their  legs, 
cut  by  the  snow-crust,  are  raw  and  bleeding  from  fetlocks  to  knees. 
This  is  the  state  of  preparation  for  a  hard  jaunt  to-morrow,  which,  if 
we  are  fortunate,  will  bring  us  to  grass.  Our  beds  are  thoroughly 
saturated  with  water;  but,  exposed,  as  we  are,  to  every  storm,  we  have 
long  since  ceased  to  think  of  dry  beds  or  clothes. 

While  ascending  the  mountain-side,  I  shot  a  wood  or  yellow-breasted 
marten,  as  he  sat  upon  a  pine  limb  about  forty  feet  from  the  ground.  It 
has  been  snowing  nearly  all  day,  and  to-night  is  dark  and  stormy. 

During  the  night  about  two  inches  of  snow  fell,  and  on  the  morning 
of  the  13th  we  continued  on  over  a  country  the  very  pattern  of  that 
traversed  yesterday,  except  that  now  and  then  a  small  mountain  stream 
was  cfossed,  upon  whose  banks  were  many  huge  cedars.  I  noticed 
some  that  were  eight  feet  in  diameter  six  feet  from  the  ground.  They 
were  also  straight-grained,  and  had  scarcely  a  limb  to  their  tops. 

Near  evening  we  struck  a  beaten  snow-shoe  track,  sufficiently  hard 
to  bear  the  animals,  and  after  following  it  about  two  miles  we  entered 
a  small  opening  near  the  lake,  and  camped.  Here  we  have  the  sat- 
isfaction of  turning  our  emaciated  animals  into  grass.  It  is  poor  yet, 
but  the  animals  have  ceased  to  be  over-nice  in  what  they  eat. 

On  the  14th  remained  in  camp  to  recruit  our  exhausted  animals  a 
little.  The  day  broke  clear  and  beautiful.  Nature  threw  off  the  dark, 
gloomy  aspect  that  had  hung  upon  us  for  the  last  eight  days,  and  shone 
forth  with  additional  brilliancy.  Early  in  the  day  an  Indian  dropped 
in  upon  us  accidentally.  He  intimated  that  his  band  (Pend  d'Oreilles) 
were  camped  about  four  miles  from  us. 

After  exchanging  a  few  gutturals  with  the  guide  he  left,  but  returned 
again  about  10  o'clock  with  six  more,  who  sat  around  the  camp-fire, 
smoked,  and  made  themselves  at  home  till  about  noon,  when  they  all 
left  except  one  forsaken-looking  old  vagabond,  who  laid  about  in  the 
ashes  all  day. 

I  could  not  help  noticing  this  aboriginal  particularly.  He  was  the 
rarest  form  of  multiform  and  complicated  filth  I  ever  saw,  and 
looked  as  if  he  had  been  dead  for  the  last  two  years,  and  had  left  his 
grave  lor  a  morning  walk  without  slopping  to  wash  himself  or  change 
his  clothes.  He  remained  back  to  beg  and  smoke;  but  as  I  didn't  feel 
disposed  to  see  the  stem  of  my  pipe  sticking  in  such  a  face  as  his, 
he  was  left  unnoticed.    After  halt  an  hour  lost  in  silent  expectation, 
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with  a  combination  of  gutturals  and  gesticulations  from  his  seat  in  the 
ashes,  he  commenced  a  long  harangue,  which,  from  his  pantomime,  I 
interpreted  as  follows : 

•*  He  was  the  friend  of  the  white  man ;  in  fact,  he  loved  the  white 
man.  And  when  the  while  man  passed  to  and  fro  he  always  went  \o 
his  camp,  and  smoked  the  white  man's  pipe,  and  ate  some ;  in  fact,  he 
sometimes  ate  a  great  deal.  And  before  he  left  the  white  man's  camp 
the  white  man  always  gave  him  some  tobacco  and  old  clothes,  and 
sometimes  a  blanket  or  two,  or  a  bufFalo-robe.  If  it  was  only  a  good 
blanket,  he  didn't  care  if  it  was  not  new,  or  what  color  it  was.  He 
was  very  glad  to  see  me  at  this  time,  to-day,  and  was  considerable 
hungry." 

By  this  time  I  had  finished  skinning  a  marten  that  I  had  been  en- 
gaged on  all  the  morning,  and  was  about  to  throw  away  the  carcass, 
when  be  begged  it,  stuck  it  on  a  stick  whole,  and  roasted  and  ate  it 
After  this  savory  meal  he  spit  upon  his  hands,  and  rubbed  them  over 
his  face,  and  wiped  his  hands  and  face  on  almost  his  only  garment— a 
tattered  buffalo-robe.  I  was  unable  to  perceive  whether  his  face  or 
the  buflalo-robe  gained  the  more  dirt  by  the  operation,  but  it  had  the 
effect  to  polish  off  the  outside  stratum  on  both. 

At  supper  it  may  be  anticipated  he  was  not  an  in\4ted  guest ;  upoD 
which  he  arose,  and  stalked  off  with  great  show  of  offended  dignity. 

This  afternoon  it  became  cloudy,  and  is  snowing  a  little  this  evening. 

February  16. — Early  this  morning  we  again  resumed  our  journey. 
For  the  first  few  hours  our  way  led  through  a  defile  between  tM  main 
body  of  mountains  on  our  right,  and  one  which  projected  into  the  lake, 
forming  a  promontory  on  our  left.  Upon  leaving  this  defile  we  came 
in  full  view  of  the  lake,  perfectly  becalmed  in  its  mountain  bed.  lu 
form  was  irregular;  sometimes  it  stretched  out  long  arms  into  the  blue 
distance,  while  at  others  bluff  promontories,  with  their  hard  outlines, 
extended  far  into  the  heart  of  its  waters. 

We  now  followed  the  lake  shore,  and,  after  passing  several  small 
openings  with  fine  grass,  we  camped  at  night  in  excellent  feed  at  the 
mouth  of  Pack  river.  This  is  a  small  stream,  emptying  into  the  lake 
from  the  north  through  a  flat  open  interval. 

The  snow,  which  was  fifteen  inches  deep  at  our  last  camp,  has  rap- 
idly decreased  to  the  d(^pth  of  four  inches  to-night  Last  night  one 
inch  and  a  half  more  fell. 

On  the  16th  wo  travelled  about  fifteen  miles,  and  camped  in  a  sandy 
point  at  the  foot  of  the  lake.  In  the  latter  part  of  the  day  the  trail  led 
round  an  arm  of  the  lake,  which  was  frozen  over,  and  we  saved  about 
five  miles  by  crossing  on  the  ice.  It  was  about  eight  inches  thick,  and 
perfectly  safe,  except  where  the  rise  and  fall  of  the  water  had  rived 
long  seams  in  it.  In  crossing  one  of  these,  the  mules  suddenly  rushed 
into  one  mass,  and  four  of  them  went  through ;  but  they  were  released 
without  loss  or  damage,  excepting  the  thorough  saturation  of  our  beds, 
provisions,  &c. 

Ducks,  geese,  and  otter  are  very  numerous  along  the  lake  shore. 
I  shot  one  of  the  latter,  but  he  sank  and  I  saw  no  more  of  him.  The 
animals  are  verj  \ited  lo-w\%ht^  and  some  of  them  are  evidently  about 
giving  out.    M'j  \voxs»e  m  ^^xVkcviJvax  ^^^  ^^  \sias&L^'daaxisted  that  he  did 
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not  reach  camp  till  half  an  hour  after  the  others.     The  grass  is  thin  and 
poor. 

February  17. — My  horse  was  unable  to  go  on  this  morning,  and  one  of 
the  mules  gave  out  before  proceeding  far.  Their  saddles  and  equipments 
were  packed  upon  another  animal,  and  they  left  to  shift  for  themselves. 
Travelling  was  tolerably  good,  and  notwithstanding  the  weakened 
state  ot  the  animals,  before  night  we  placed  sixteen  miles  between  us 
and  the  lake. 

Near  damp  to-night,  which  is  under  a  hill  nearly  destitute  of  grass, 
are  two  Indian  graves.  One  is  enclosed  in  a  rough  pen  of  small  sticks 
of  timber,  while  round  the  other  there  is  a  circular  stockade  about  ten 
fijet  high. 

There  has  been  a  slight  increase  of  snow  since  leaving  the  lake ;  its 
depth  varies  now  from  eight  to  fifteen  inches. 

February  18. — Afier  following  along  the  river  bank  about  three  miles 
further,  we  reached  the  crossing.  The  river  here  is  deep  and  wide,  and 
its  current  scarcely  perceptible.  A  Mackinac  boat  was  lying  on  the  other 
side,  and  while  constructmg  a  raft  to  avEul  ourselves  of  it,  the  mules 
were  unburdened  and  allowed  to  pick  up  what  little  they  could  by  * 
cropping  the  few  heads  of  grass  which  here  and  there  struggled  through 
the  snow. 

A  few  minutes  sufficed  to  put  us  in  possession  of  the  desired  con- 
veyance; and  after  transporting  our  "traps"  to  the  other  side,  two  of 
the  strongest  animals  were  taken  in  tow,  and  the  rest,  once  driven  in, 
followed  in  our  wake  without  accident  to  the  other  side.  This  is  a 
deceitful  crossing-place;  owing  to  the  width  of  the  river  and  its  lazy 
current,  many  animals  have  been  lost  this  year  in  swimming  it. 

Here  again  we  camped,  poor  as  was  the  feed.  I  preferred  remaining 
to  going  farther,  and  perhaps  faring  worse. 

February  19. — The  trail  from  the  crossing  of  Clark's  fork  of  the 
Columbia  to  the  Spokan  prairie,  leads  through  a  depression  of  the  range 
of  mountains  skirting  along  the  left  bank  of  the  river.  This  valley  is 
thickly  though  not  heavily  timbered  with  pine,  and  its  northern  and 
southern  slopes  are  threaded  by  two  small  streams,  which,  in  their  wind- 
ing courses  to  the  Columbia  and  Spokan  rivers,  from  time  to  time 
spread  out  into  small  lagoons. 

By  the  summer  trail,  it  is  but  two  short  days'  travel  through  this 
forest ;  and  with  the  comfortable  contemplation  of  soon  leaving  this 
uncomfortable  region,  we  followed  up  one  of  these  streams  to  Lake 
Debosey,  where,  trusting  ourselves  to  the  guidance  of  Paul,  we  branched 
ofFinto  the  timber.  From  this  time  till  we  reached  the  Spokan  prairie, 
four  weary,  irritating  days,  we  wandered  blindly  about  over  fallen 
timber  and  through  almost  impenetrable  thickets.  The  guide,  deprived 
of  any  indication  of  a  trail  by  the  snow,  was  perfectly  ignorant  of  its 
whereabouts.  The  snow,  as  we  penetrated  farther,  gradually  increased 
to  the  depth  of  two  feet  and  a  half,  and  its  surface  was  covered  with  a 
crust  which  cut  the  legs  of  the  animals  so  severely  that  I  soon  found  it 
necessary  to  stop  and  tear  up  our  extra  bags  for  leggins.  These  I 
managed  to  wrap  round  their  legs,  and  secure  by  tymg  under  the  fet- 
locks and  just  above  the  knee-joint.  Still  every  step  in  the  hard  snow 
was  marked  by  their  blood,  and  they  wet€i  ao  N«?e^V  ^sA  ^^\£>^^'as.  '^ssax 
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without  a  beaten  path  they  would  not  move  an  inc 
of  the  three  we  camped  under  some  partially  bar 
little  grass  might  be  picked  up,  but  the  third  was 
any.  I  was  surprised  at  the  endurance  of  the  ar 
was  tested  to  its  foundation  ;  for  when  we  reachei 
believe  there  was  one  in  the  eleven  that  could  he 
day*s  march  farther. 

On  the  evening  of  the  22d,  then,  we  emerged  : 
last  snowy  desert,  and  had  the  satisfaction  of  sur 
beasts  by  introducing  them  to  as  good  a  field  of  gr 
travagant  imaginations  could  wish.  In  fact,  the  m 
from  the  timber,  we  seemed  to  have  transported  < 
stride  from  the  depth  of  winter  to  the  refreshin/ 
summer.  There  were  but  few  traces  of  snow 
prairie,  and  already  the  slim  spears  of  green  grj 
plentifully. 

February  23. — ^We  crawled  along  ten  miles  f 
near  ihe  lodges  of  Autoine  Plant,  an  old  mounta 
herdsman,  who  lead  pastoral  lives,  herding  numer 
on  the  adjacent  plains.  In  course  of  the  evening  " 
ten  fresh  horses  from  Antoine,  and  in  engaging  his 
guide  to  Walla -Walla,  yice  Paul,  cashiered. 

My  own  animals  were  left  in  charge  of  the  Indi 

The  sun  had  passed  the  meridian  on  the  24th, 
toine's  **  ranche."  The  morning  was  passed  in  re 
with  beef,  from  one  of  Mr.  Owens's  fat  heifers.  "V 
ter  Root  valley  we  had  provisions  enough,  on  or* 
last  to  Walla- Walla ;  but,  notwithstanding  many 
has  been  bought,  we  are  entirely  out.  Our  app 
proportion  to  our  exposure,  and  at  times  prodigiou 

By  1  o'clock  we  were  again  on  the  road,  an 
our  vigorous  animals  brought  us  to  the  right  ba 
distance  of  fifteen  miles,  when  we  camped. 

In  passing,  I  took  occasion  to  notice  particular 
at  large.  It  was  in  about  the  same  conclition  as  th 
valley,  fat  and  sleek. 

To-day  has  been  the  first  entirely  clear  day  since 

February  26. — The  appearance  of  the  Spokan 
sant  this  morning.  It  is  rapid  at  all  times,  but  noi 
rains,  it  rushed  by  with  a  defiant  whirl.  In  we  -^ 
thanks  to  strong  ponies,  by  fording  and  swimming 
oil  the  other  side.  Our  packs  readjusted  and  sque 
water,  we  gave  rein  to  the  horses  and  were  off  a 
trail  threaded  an  undulating,  gravelly  country, 
with  ragged  outcrops  of  trap,  and  half  clad  with  i 
yearly  dispute  their  claim  to  the  soil  with  the  ai 
Five  miles  on  our  way  we  passed  the  *'  falls,"  but  a 
for  a  satisfactory  view.  The  river  banks  both  ab< 
high,  and  the  right  bank  stretched  off  many  mile 
gently  undulating  plain,  upon  which,  at  a  distance 
be  seen  the  Spokan  caixvj^  ^xsitoxrcA^iL-mxIa  via  thoi 
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Just  below  the  falls,  where  a  bar  divided  the  channel,  the  Indians 
had  constructed  wing-walls  of  loose  rocks  across  one  arm,  leaving  a 
race  between  their  extremities,  in  which,  by  means  of  nets,  they  caught 
salmon  in  passing.  A  long  trestle-work  was  also  built  on  the  bank, 
upon  which  their  captives  were  laid  to  dry. 

At  noon  the  heavy  leaden  clouds  which  had  overhung  the  earth  from 
sunrise,  commenced  to  repay  us  tor  yesterday's  fair  weather,  with  most 

J)lentiful  drenchings  of  snow  and  ram — a  course  of  treatment  kept  up 
or  the  rest  of  the  day. 

At  the  end  of  thirty  miles  we  camped,  and  made  ourselves  passably 
comfortable  by  spreading  our  saddle-blankets  on  a  frame  of  poles  on 
the  stormy  side. 

February  26. — ^Last  night  the  beasts  took  it  into  their  heads  to  see 
more  ')f  the  surrounding  country  than  was  consistent  with  an  early 
start;  but  we  made  up  for  lost  time  when  once  on  their  backs,  and 
camped  early,  after  a  forty  miles'  ride.  The  first  quarter  of  our 
day's  journey  presented  the  same  characteristics  as  that  of  yesterday, 
but  in  a  more  decided  form.  The  outcrops  of  trap  were  more  nu- 
merous, and  often  vertical  walls  of  columner-basalt  supported  the  edge 
of  a  more  elevated  terrace,  or  bounded  the  sides  of  a  detached  knob. 
The  soil  is  mostly  composed  of  the  detritus  of  tra'p,  and  has  much 
oxide  of  iron  in  its  composition.  In  a  sleep,  craggy-sided  basin  we 
passed  a  small  salt  lagoon — the  only  one,  my  guide  said,  in  this  section 
of  the  country. 

Presently  the  country  opened  out  into  a  broad  and  swelling  prairie, 
and  the  last  vestige  and  remnant  of  pines  were  left  behind.  On  a 
small  creek  called  the  "Gates,"  near  the  edge  of  pines,  were  camped 
a  few  lodges  of  Spokan  Indians.  This  nation  is  scattered  about  in 
small  detachments  over  its  country  at  present,  to  avoid  the  small-pox, 
which  is  said  to  be  raging  at  a  fearful  extent  in  some  camps. 

February  27. — This  morning  we  awoke  well  steeped  in  snow  and 
rain,  for  the  elements  had  pelted  us  most  pertinaciously  with  sleet  all 
night.  Everything  was  cold  and  shivering.  Nevertheless,  while  at 
breakfast,  two  robms  managed  to  poise  themselves  on  the  icy  hmb  of 
a  cotton-wood,  and  sang  with  as  much  equanimity  as  if  they  had  passed 
a  fine  night  of  it.  Riding  wai  cold,  and  the  way  monotonous,  and  we 
were  heartily  glad  to  reach  camp  again. 

The  only  wo^  of  any  kind  to  be  found  on  this  prairie  are  a  few 
cotton-woods,  willow,  and  moos-wood,  which  fringe  the  "Gates,"  (the 
stream  on  which  we  camped  last  night  and  to-night,)  and  a  few  other 
small  streams.  The  "  Gates,"  though  nearly  dry  in  the  summer,  is  quite 
prolific  in  fish  and  clams.  Near  our  camp  there  are  a  quantity  of  shells 
on  the  bank,  where  the  Indians  have  had  a  clam-bake. 

February  28. — An  hour's  ride  brought  us  to  the  junction  of  the  "Gates" 
creek  with  the  Prince  river,  a  petulant  little  stream,  that  was  now  in 
one  of  its  froward  spells.  This  was  the  crossing-place  of  the  trail  to 
Snake  river;  but  there  were  no  means  at  hand  for  constructing  a  rafl, 
and  rather  than  try  the  temperature  of  such  a  perverse  torrent,  we 
concluded  to  follow  it  on  the  same  side  to  its  junction  with  the  Snake 
river.  About  five  miles  its  course  was  nearly  due  west;  it  then  made 
an  abrupt  turn  to  the  south,  and  continued  in  the  saJccke%<^^«t'^^\i^^\N»\j^ 
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proud  of  his  exterior,  and  wishing  to  show  that  in  addition  to  his  fine 
appearance  he  was  a  man  of  "means,"  pulled  out  a  small  piece  of 
buckskin,  carefully  unrolled  it,  and  produced  two  centSy  which,  after 
shaking  with  great  complacency,  he  as  carefully  rolled  up  again  and 
put  back.  Another  small  party  from  a  camp  near  by  looked  in  upon 
us  about  sunset.  One  of  this  band  brought  a  pack  of  cards  rolled  up 
in  a  greasy  rag,  and  was  very  solicitous  to  get  up  a  game. 

Last  night  it  rained  till  nearly  morning,  when  it  turned  into  sleet, 
and  at  sunrise  discontinued  altogether,  though  it  remained  damp  and 
heavy  this  forenoon. 

On  the  5th  we  travelled  about  30  miles.  The  country  was  more 
broken  and  rocky  than  yesterday,  near  the  river,  but  the  soil  was  about 
the  same.  On  a  shingle  beach  which  we  passed  soon  after  noon,  I 
picked  up  a  few  small  pieces  of  agate,  obsidian,  onyx,  and  petrified 
wood. 

March  6. — Camped  on  the  "De  Shutes"  river.  The  banks  have 
been  high  and  rugged  on  both  sides,  but  the  soil  on  the  flats  has  been 
much  better.  On  some  of  them  ,grass  of  this  year's  growth  is  several 
inches  high  and  quite  thick. 

The  "  Des  Chutes"  river  is  about  12  miles  from  the  Dalles,  and  after 
fording  it  on  the  morning  of  the  7th,  it  may  be  imagined  that  no  time 
was  lo^t  till  we  jumped  off*  our  horses  for  the  last  time,  and  our  feet 
again  touched  civilized  soil. 


Temperature^  &c. 


Temperature. 

Dat«. 

Remarki. 

At  lunrUe. 

At  12  m. 

At  suoiet. 

Itt54. 

O 

c 

o 

Jan.    2 

4-55 

High  SW.  winds,  and  thick,  heavy  clonds. 
Wind  a  few  poinu  east  of  north ;  morning,  over- 

3 

'"^^"" 

+12**" 

cast  ;  at  sunset,  snowing. 

—12 

—10 

—16 

Morning,  wind  NNW..  and  snowing;  at  noon. 

4 

# 

breaking  away;  at  sunset,  clear;  wind  west; 
slight  breeze. 

5 

—11 

0 

+  1 

Sunrise,  wind  SSW.  strong;  at  noon,  sam^; 
sunset,  S. 

6 

4-20 

4-17 

4-20 

At  sunrise  and  noon,  wind  8W. 

7 

H-30 

4-33 

4-32 

Wind  SW.  all  day. 

8 

4-36 

4-51 

4-46 

Wind  SW.  all  day;  nearly  clear  in  morning, 
but  overcast  at  night. 

9 

4-39 

4-44 

4-38 

At  sunrise  and  noon,  wind  8W. 

10 

4-16 

4-36 

4-28 

Sunrise,  clear;  at  noon  and  sunset,  a  slight 
breeze  from  SW. ;  at  sunset,  sky  overcast. 

11 

4-32 

4-32 

4-32 

Wind  from  W.  all  day ;  at  noon  and  sunset, 
stormy. 

12 

—16 

•—21 

—18 

•The  noon  observation  was  taken  on  'dividing 
ridge  at  12  m. ;  and  at  sunset,  windNE. 

13 

—24 

-19 

-23 

Stormy  all  day,  and  wind  NE. 

14 

—25 

—15 

—16 

Light  winds  from  NE.  all  day ;  morning  cloudy ; 
afternoon  clear. 

15 

—34 

—  1 

—18 

Clear,  and  without  wind. 

16 

—38 

—  1 

-21 

Do. 

39 
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Washington,  D.  C,  November  27,  1854. 

Sir:  I  most  respectfully  beg  leave  to  protest  against  the  following 
portion  of  Governor  Stevens's  published  correspondence,  as  being  erro- 
neous, and  consequently  unjust  to  me: 

"At  Fort  Union  the  observations  were  placed  in  charge  of  Lieuten- 
ant Donelson,  with  instructions,  if  practicable,  to  get  longitudes  by  lunar 
distances ;  but  Lieutenant  Donelson  was  not  able  to  report  any  results 
except  for  latitude." 

In  proof  that  this  is  erroneous,  I  respectfully  refer  you  to  the  orders 
and  letters  which  accompany  Governor  Stevens's  first  published  report; 
and  I  would  say,  that  no  verbal  understanding  or  instruction  to  the 
above  effect  ever  prevailed. 

I  much  regret  being  compelled  to  object  to  a  statement  of  one  under 
whom  I  have  served  for  so  long  a  time,  and  under  such  peculiar  cir- 
cumstances. 

Feehng  it  to  be  due  to  myself,  I  most  respectfully  ask  your  indul- 
gence for  the  course  I  take. 

1  have  the  honor  to  be,  sir,  with  great  respect,  your  most  obedient 
servant, 

A.  J.  DONELSON, 
Second  Lieutenant  Engineers, 

Hon.  Jefferson  Davis, 

Secretary  oj  War^  WasJdngion^  D.  C 
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